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00010. 4

Bl DDI NG SCHEDULE

[tem Esti mat ed Uni t Esti mat ed
No. Descri ption Quantity Uni t Price Anpunt
0001 Mobi | i zati on and Denobilization 1 LS $_
0002 Stripping and Excavati on 1 LS $__
0003 Embankment 1 LS $_
0004 Ri prap, C-Stone 450 TN $ $
0005 Beddi ng Materi al 110 TN $ $
0006 Rei nforced Concrete Pipe 1 LS
0007 Crushed Stone Surfacing 585 TN $ $
0008 Care of Water 1 LS $
0009 Lower Access Road Concrete Sl ab 1 LS $

TOTAL $

ABBREVI ATI ONS

LS Lunp Sum

TN Ton

EA Each
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Bl DDI NG SCHEDULE NOTES

1. Al'l quantities shown on the BIDDI NG SCHEDULE are esti mated
guantities except when the unit is shown as lunp sum "LS"

2. When bids are solicited on a unit price basis, bidders shall insert
in the spaces provided therefore in the SCHEDULE both the "unit price" and the
"estimted amount” resulting fromapplying the said unit price to the

estimated quantity shown. |In event the bidder quotes only a total price
("estimated anount") in its bid and fails to quote the unit price, the
Governnment will determ ne such unit price by dividing the total price quoted

by the quantity of the itemset out in the SCHEDULE. The bi dder agrees that
the unit price so deternined shall be used for the purpose of bid eval uation
award and all paynments to the Contractor including final paynent.

3. All extensions of the unit prices shown will be subject to
verification by the Governnment. |In case of variation between the unit price
and the extension, the unit price will be considered to be the bid and the
extension will be corrected accordingly.

4. If a nodification to a bid based on unit prices is submtted, which
provides for a lunp sum adjustnment to the total estimated cost, the
application of the [unp sum adjustnent to each unit price in the bid schedul e
must be stated. |If it is not stated, the bidder agrees that the lunp sum
adj ustment shall be applied on a pro rata basis to every unit price in the bid
schedul e

5. Bi dders are required to bid on all itens listed on the Bidding
Schedule in addition to inserting a total quoted bid in the appropriate space
provided. Failure to do so will be considered good cause to disqualify the

bi d.
6. Bidders are encouraged to pay particular attention to the

requi renents on lab “validation” in Section 01440 of the contract
speci fications.
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| NDEX
DIVISION 1 — GENERAL REQUI REMENTS
Par . Page
No. PARAGRAPH TI TLE No.
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PART 2 PRODUCTS (NOT APPLI CABLE)

PART 3 EXECUTI ON ( NOT APPLI CABLE)
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01025. 4

SECTI ON 01025 - MEASUREMENT AND PAYMENT

PART 1 GENERAL

1.1 MBI LI ZATI ON AND DEMOBI LI ZATION.  Mobi lization and denobili zati on
will not be nmeasured for paynment. Paynment will be nmade for costs associated
wi th nobilization and denobilization, as defined in SECTI ON 00700 CONTRACT
CLAUSE entitled, PAYMENT FOR MOBI LI ZATI ON AND DEMOBI LI ZATI ON.

1.2 STRIPPI NG AND EXCAVATI ON. Paynent for stripping and excavation
will be nade at the contract [unp sumprice for “Stripping and Excavati on"
whi ch price and paynent shall constitute full conpensation for the costs of
all |abor, equiprment, and nmaterials required to performthe work as specified
in SECTI ON 02110 — STRI PPI NG AND EXCAVATI ON, and as shown on the draw ngs.

1.3 EMBANKMENT. Enbanknment will be will be nmade at the contract |unp
sum price for “Enbanknment”, which price and paynment shall constitute ful
conpensation for the costs of all |abor, equipnent, and naterials required to
performthe work as specified in SECTI ON 02222 — EMBANKMENT, and as shown on
t he draw ngs.

1.4 STONE PROTECTI ON

1.4.1 Measurenent. The G stone, bedding material and crushed stone
surfacing will be nmeasured for paynent by the ton (2,000 pounds) with fina
quantities rounded to the nearest whole ton. Stone weight to be paid for wll
be determ ned fromcertified weight tickets which shall be furnished by the
Contractor without additional cost to the Governnent. A certified weight
ticket shall be defined as each truck being wei ghed enpty, and agai n when
| oaded and the ticket, identified by the Contractor's name and the contract
nunber, signed by the approved quarry representative with the statenent
"certified correct”. This procedure shall be foll owed for each | oad haul ed
The Contractor shall initial each ticket to verify the accuracy and
conpl et eness of each ticket before subnmitting it to the Governnent.
Certification stating the scales were tested and approved by the | oca
aut hority shall be furnished by the Contractor.

1.4.2 Paynent. Paynent for stone protection will be nade at the
contract unit price per ton for “Riprap — C Stone”, “Bedding Material” and
"Crushed Stone Surfacing", which price and paynent shall constitute ful
conpensation for all costs of furnishing, transporting and placing the stone
materials required and for maintaining the work until acceptance as specified
herein, and as shown on the draw ngs.

1.5 REINFORCED CONCRETE PI PE

1.5.1 Paynent. Paynent for reinforced concrete pipe will be nade at
the applicable contract |unp sumprice for “Reinforced Concrete Pipe”, which
prices and paynents shall constitute full conpensation for furnishing and
installing the reinforced concrete pipe, including all accessories and any
necessary earthwork required, as specified in SECTI ONS 02200 — EARTHWORK,
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STORM SEVEER and 02611 - REI NFORCED CONCRETE Pl PE FOR CULVERTS, and as shown on
t he draw ngs.

1.6 CARE OF WATER. Paynent for care of water will be nade at the
applicable contract lunp sumprice for “Care O Water”, which prices and
paynments shall constitute full conpensation for furnishing all plant, |abor,
equi prent, and material necessary for performng all work as specified in
SECTI ON 02140 — CARE OF WATER, and as shown on the draw ngs.

1.7 LOAER ACCESS ROAD CONCRETE SLAB. Paynent for the | ower access road
concrete slab will be nade at the applicable contract [unp sumprice for
“Lower Access Road Concrete Slab”, which prices and paynents shall constitute

full conpensation for furnishing all plant, |abor, equipnment, and nateri al

necessary for performng all work as specified in SECTI ON 03300 - CONCRETE,
and as shown on the draw ngs.

PART 2 PRODUCTS (NOT APPLI CABLE)

PART 3 EXECUTI ON ( NOT APPLI CABLE)

-END OF SECTI ON 01025-
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SECTI ON 02110
STRI PPI NG AND EXCAVATI ON

I NDEX
PAR. PARAGRAPH PAGE
NO. TITLE NO.
PART 1 - GENERAL
1.1 SCOPE 02110-1
1.2 QUALI TY CONTROL 02110-1
1.3 GENERAL 02110-1
PART 2 — MATERI ALS (NOT APPLI CABLE)
PART 3 — EXECUTI ON
3.1 STRI PPI NG 02110-2
3.2 EARTH EXCAVATI ON 02110-2
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02110. 4
SECTI ON 02110 - STRI PPI NG AND EXCAVATI ON

PART 1 GENERAL

1.1 SCOPE. This section covers all operations in connection with
stripping and excavation, as specified herein and shown on the draw ngs.
Excavation and fill shall be performed within the limt |lines and grades shown
on the draw ngs and defined herein, however the Governnment reserves the right
to nmodi fy/establish such limts and grades as may be determ ned necessary by
the Contracting Officer.

1.1.1 Related Wirk Specified El sewhere

1.1.2 Enbanknent. Enbanknment and foundation preparation are specified
in SECTI ON 02222 — EMBANKMENT.

1.2 QUALITY CONTROCL.

1.2.1 GCeneral. The Contractor shall establish and maintain quality
control for all operations to assure conpliance with contract requirenents and
mai ntain records of its quality control for all construction operations,

i ncluding but not limted to the foll ow ng:

(1) Stripping and excavation (lines and grades).
(2) Grading disposal areas.

(3) Foundation cl eanup

(4) Disposition of material s.

(5) Drainage of borrow areas

1.2.2 Reporting. A copy of these records and tests, as well as the
records of corrective action taken, shall be furnished to the Governnent
daily.

1.3 GENERAL. All operations specified in this section shall be
performed in accordance with a plan of operations submtted by the Contractor
and approved by the Contracting O ficer. Governnment approval is required for
submttals with a “GA” designation; submttals having an “FI O designation are
for information only. Subnittals shall be in accordance with SECTION 01300 -
SUBM TTAL PROCEDURES. Excavation of the materials for use in the construction
of the enmbanknment shall be so conducted as to segregate materials of different
character in accordance with their suitability for placement in the various
parts of the work, or stockpiled prior to such use. The right-of-way and
earth materials for constructing the work will be furnished without cost to
the Contractor at the | ocations shown on the drawi ngs. Control of water shal
be as specified in SECTION 02140 - CARE OF WATER

PART 2 — PRODUCTS (NOT APPLI CABLE)
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PART 3 EXECUTI ON
PART 3.1 STRI PPI NG

3.1.1 GENERAL. Stripping shall consist of close-growi ng vegetation
consi sting of crops, grass, bushes and weeds. The entire surface of the
access road shall be stripped a m nimumof 3 inches, or as directed. Materia
obtained fromthe stripping operations may be spread evenly over areas
adj acent to the work |l ocation

3.2 EARTH EXCAVATI ON

3.2.1 GCeneral. Earth excavation conprises and includes overburden
excavation, excavation of material for construction of | ow water crossings and
borrow excavati on. Excavation shall consist of the rempval of all material to
the lines and grades indicated, specified, or directed. Material required for
the Contractor's construction of haul roads and facilities nmay be obtained
fromexcavated materials required to be wasted, and no ot her source of

material from Governnment-owned | ands will be provided

3.2.2 Slides. In the event a slide occurs in an excavated area, the
Contractor shall performthe necessary repair as directed. |f the Contracting
O ficer determ nes that the slide was due to negligence of the Contractor, no
addi tional payment will be nmade for the repair. |If the Contracting O ficer
determ nes that the slide was not due to negligence of the Contractor, the
Contracting Officer will order, in witing, that necessary repairs be nmade and
such additional work will be paid for at the applicable contract price for the

excavation required

3.2.3 Over-Excavation. Unauthorized over-excavation shall be at the
Contractor's expense; authorized over excavation will be paid for at the
applicable contract price for the material excavated. The Contracting O ficer
wi |l determ ne which over-excavations are to be backfilled, and such over-
excavations shall be backfilled to grade with appropriate materials in
accordance with the provisions of SECTI ON 02222 - EMBANKMENT. Backfill for
aut hori zed over-excavation will be paid for at the applicable contract price
for the material used. Backfill of unauthorized over-excavation shall be at
the Contractor's expense.

3.2.4 Overburden Excavation. Overburden excavation shall conprise and
i nclude the renmoval and di sposal of all earth, sand, clay, gravel, boul ders
and slunp bl ocks (not |arge enough to be classified as rock), and conpacted
i mpervious fill materials specified for renoval as can be readily excavated by
ordinary earth noving equi pment. Overburden excavation shall consist of al
material, as defined above, to be excavated for all the permanent work and
work incidental thereto, except material specified otherwi se herein, shown on
the drawi ngs, or determ ned by the Contracting Oficer to fall in other
classifications.

3.2.5 Disposition of Materials. Material fromthe | ow water crossing
excavations shall be placed in the scoured area just north of crossing nunber
two. Material in excess of what will be needed to fill this scour is to be
spread evenly over the adjacent area, or as directed by the Contracting
O ficer.
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02140. 4
SECTI ON 02140 - CARE OF WATER

PART 1 GENERAL

1.1 SCOPE. The work provided for herein consists of furnishing al
pl ant, |abor, material, and equi pnent and perform ng all operations required
for designing, furnishing, installing, testing, operating, maintaining and
removing a systemto unwater, dewater, and control surface water in the
construction area

1.2 QUALITY CONTRCL.

1.2.1 GCeneral. The Contractor shall establish and maintain quality
control for the work specified in this section to assure conpliance with
contract requirenents and maintain records of quality control for al
construction operations, including but not limted to the foll ow ng:

(I') Surface Water Renpval . Design, submttal of plan,
i nstall ati on, adequacy, operation, nmaintenance and renmoval of subsurface and
surface water control systens.

1.2.2 Reporting. A copy of these records and tests, as well as the
records of corrective action taken, shall be furnished to the Governnent
daily.

1.3 SUBM TTALS. Governnent approval is required for all submttals
with a "GA" designation; submttals having an "FI O designation are for
information only. The followi ng shall be submitted in accordance with SECTI ON
01300 SUBM TTAL PROCEDURES

1.3.1 Statenents. Care of Water Plan; GA. Subnmit conplete details of
proposed subsurface and surface water renoval plan within 15 days foll ow ng
Notice to Proceed

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON

3.1 GENERAL. All work shall be performed in the dry (free of water)
conditions to construct the reinforced concrete pipe(RCP) culvert drains. The
wor k for the construction of the culvert drain includes, but is not limted
to, excavation; placenment of pipe bedding material; RCP installation; pipe
backfill; and enbankment under this contract except as otherw se specified
The care of water shall be acconplished by sequencing the construction,
gradi ng the areas around the excavation limts with swales, trenching,
damm ng, stormdrain diversion, cofferdans, and other necessary installations
to prevent ditch flows, and surface water runoff fromflowing into the
excavations and pipe installation work areas. Construction of the | ow water
crossi ngs can be done in the wet.

3.2 CARE OF WATER PLAN. Before starting installation of any care of
wat er plan, the Contractor shall prepare and subnit to the Contracting O ficer
a detailed plan, including equipment and materials to be used and the sequence
of operation for care of water. The Contractor's plan shall include conplete
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details of proposed cofferdam dewat ering and surface water control, including
but not necessarily limted to all cofferdans, flunmes, sunps, sunp punps,
ditches or other work necessary to keep the work areas drained. The
Contractor Officer's review of the proposed plan will not relieve the
Contractor of its responsibility to provide a plan adequate to acconplish the
desired results

3.3 MAI NTENANCE AND SERVI CI NG. The Contractor shall be responsible for
t he mmi nt enance, servicing, and repairs of the entire dewatering and surface
water control systemduring the life of the contract. Mintenance, servicing,
and repair operations are not cause for relaxation of the specified dewatering
or surface water control requirenents, and the system shall be designed to
provi de the specified conditions during maintenance, servicing and repair

- END OF SECTI ON 02140-

XXX

02140-2



02200. 4

I NDEX
DVISION 2 - SITE WORK
Par a. Page
No. Paragraph Title No.

SECTI ON 02200 — EARTHWORK, STORM SEWER
PART 1 - GENERAL

1.1  SCOPE 02200-1
1.2  CGENERAL 02200-1
1.3  APPLI CABLE PUBLI CATI ONS 02200-1

PART 2 - PRCDUCTS

2.1 MATERI ALS 02200-1
2.2 TESTS 02200- 2
PART 3 - EXECUTI ON

3.1  SURFACE PREPARATI ON 02200- 2
3.2 EXCAVATI ON 02200- 2
3.3 BLASTI NG PRCH BI TI ON 02200- 3
3.4 DEWATERI NG 02200- 3
3.5 SHEETI NG AND SHORI NG 02200- 3
3.6  STABALI ZATI ON 02200- 3
3.7 GRANULAR FILLS 02200- 4
3.8  TRENCH EXCAVATI ON 02200- 4
3.9 Pl PE EMBEDVENT 02200-5
3.10 TRENCH BACKFI LL 02200-6
3.11 STRUCTURE BACKFI LL 02200- 8
3.12 PIPE CASI NG 02200- 8
3.13 DRAI NAGE MAI NTENANCE 02200- 8
3.14 PROTECTI ON OF TRENCH BACKFI LL | N DRAI NAGE COURSES 02200- 8
3.15 FINAL GRADI NG AND PLACEMENT OF TOPSO L 02200-9
3.16 DI SPCSAL OF EXCESS EXCAVATED MATERI ALS 02200-9
3.17 SETTLEMENT 02200-9
XXX

02200-i



THI'S PAGE | NTENTI ONALLY BLANK



02200. 4
SECTI ON 02200
EARTHWORK, STORM SEVER

PART 1 - GENERAL

1.1 SCOPE. This section covers earthwork and shall include the
necessary clearing, grubbing, and preparation of the site; renoval and
di sposal of all debris; excavation and trenching as required; the
handl i ng, storage, transportation, and di sposal of all excavated
material; all necessary sheeting, shoring, and protection work;
preparati on of subgrades; punping and dewatering as necessary or
requi red; protection of adjacent property; backfilling; pipe enbednent;
construction of fills and enbanknents; surfacing and gradi ng; and ot her
appurtenant work required to construct the interceptor sewer.

1.2 GENERAL. This work consists of placenent of RCP at the
previous entrance to the county road mnai ntenance facility, final
location to be determned by the Contracting Oficer. Backfilling and
construction of fills and enbanknments during freezi ng weat her shall not
be done except by perm ssion of the Contracting Oficer. No backfill,

fill, or enmbanknent materials shall be installed on frozen surfaces, nor
shall frozen materials, snow, or ice be placed in any backfill, fill, or
enbankment .

1.3 APPLI CABLE PUBLI CATI ONS. The publications listed below forma
part of this specification to the extent referenced. The publications
are referred to in the text by basic designation only.

1.3.1 Anerican Society for Testing and Materials (ASTM.

ASTM D 698-91 Laboratory Conpaction Characteristics of Soil
(R 1998) Using Standard Effort (12,400ft-1bf/ft3 (600
kN-m1 nB))

ASTM D 4253- 93 Maxi mum I ndex Density and Unit Wi ght of
(R 1996) Soils Using a Vibratory Tabl e

ASTM D 4254-91 M ni mum I ndex Density and Unit Wi ght of
(R 1996) Soils and Cal cul ation of Relative Density

1.3.2 Anerican Water Wrks Associ ation (AWM).

AWM C 200- 97 Steel Water Pipe — 6 in. (150 nm and Larger

1.3.3 The Society for Protective Coatings (SSPC).

SSPC Paint 16-91 Coal Tar Epoxy-Pol yam de Bl ack (or Dark Red)
Pai nt

1.3.4 Mssouri Departnent of Transportation (MO DOT).

MO DOT Standard Drawi ngs — Latest Edition

PART 2 - PRODUCTS
2.1 ©NATERI ALS.
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2.1.1 lnundated Sand Fills. Sand shall be clean, with not nore
than 25 percent retained on a No. 4 sieve and not nore than 7 percent
passing a No. 200 sieve, and shall have an effective size between
0.10 and 0.30 nm

2.1.2 Gaded G avel. Gavel for conpacted backfill shall conform
to the follow ng gradation:
Si eve Size Per cent
Passi ng by Wi ght

1 inch 100

3/4 inch 85 - 100

3/8 inch 50 - 80

No. 4 35 - 60

No. 40 15 - 30

No. 200 5- 10

The gravel mxture shall contain no clay lunps or organic matter. The
fraction passing the No. 4 sieve shall have a liquid Iimt not greater
than 25 and a plasticity index not greater than 5.

2.2 TESTS. As stipulated in the quality control section, all
tests required for prelimnary review of materials shall be nade by an
accept abl e i ndependent testing | aboratory at the expense of the
Contractor. Two initial gradation tests shall be rmade for each type of
enbednent, fill, or backfill material, and one additional gradation test
shall be nade for each additional 500 tons of each material
Moi sture-density (Proctor) tests and relative density tests on the
materials, and all in-place field density tests, shall be nmade at the
expense of the Contractor

PART 3 - EXECUTI ON
3.1 SURFACE PREPARATI ON.

3.1.1 dearing. Al clearing shall be perforned as necessary for
access, stringing of pipeline materials, and construction of the
pi pel i ne and appurtenant structures.

3.2 EXCAVATI ON. Excavations shall provide adequate worki ng space
and cl earances for the work to be perfornmed therein and for installation
and renoval of concrete forns. |In no case shall excavation faces be
undercut for extended footings.

Subgrade surfaces shall be clean and free of |oose material of any kind
when concrete is placed thereon.

Except where exterior surfaces are specified to be danpproofed, nono-
lithic concrete nmanhol es and other concrete structures or parts thereof,
whi ch do not have footings that extend beyond the outside face of
exterior walls, may be placed directly agai nst excavation faces w t hout
the use of outer forms, provided that such faces are stable and al so
provided that a layer of polyethylene filmis placed between the earth
and the concrete.

3.2.1 dassification of Excavated Materials. No classification
of excavated materials will be made. Excavation and trenchi ng work
shal | include the renoval and subsequent handling of all materials
excavated or otherw se renoved in performance of the work, regardl ess of
the type, character, conposition, or condition thereof.

3.2.2 Unauthorized Excavation. Except where otherw se
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aut hori zed, indicated, or specified, all materials excavated bel ow t he
bottom of concrete walls, footings, slabs on grade, and foundations
shal |l be replaced, by and at the expense of the Contractor, with
concrete placed at the sanme tine and nonolithic with the concrete above.

3.3 BLASTING PRCH BI TION. The Contractor shall not blast with
expl osi ves as an excavation nmethod. This prohibition is to prevent
damage to nearby residential structures.

3.4 DEWATERI NG Dewatering equi pnent shall be provided to renove
and di spose of all surface water and groundwater entering excavations,
trenches, or other parts of the work. Each excavation shall be kept dry
during subgrade preparation and continually thereafter until the
structure to be built, or the pipe to be installed therein, is conpleted
to the extent that no danage from hydrostatic pressure, flotation, or
ot her cause will result.

Al'l excavations for concrete structures or trenches whi ch extend down to
or bel ow groundwat er shall be dewatered by | owering and keepi ng the
groundwat er | evel beneath such excavations 12 inches or nore bel ow the
bottom of the excavation

Surface water shall be diverted or otherw se prevented fromentering
excavations or trenches to the greatest extent possible w thout causing
danmage to adjacent property.

The Contractor shall be responsible for the condition of any pipe or
conduit which he may use for drai nage purposes, and all such pipe or
conduit shall be left clean and free of sedinment.

3.5 SHEETI NG AND SHORI NG  Except where banks are cut back on a
stabl e sl ope, excavations for structures and trenches shall be in
accordance with the Corps of Engi neers safety and Heal th Requirenents
Manual EM 385-1-1

Trench sheeting may be renoved only if the pipe strength is sufficient
to carry trench | oads based on trench width to the back of sheeting.
Trench sheeting shall not be pulled after backfilling. Wth the concur-
rence of the Contracting Oficer, sheeting shall be left permanently in
t he trench.

Where trench sheeting is left in place, such sheeting shall not be
braced agai nst the pipe, but shall be supported in a manner which wll
precl ude concentrated | oads or horizontal thrusts on the pipe. Cross
braces installed above the pipe to support sheeting nay be renoved after
pi pe enbednent has been conpl et ed.

3.6 STABILIZATION. Subgrades for concrete structures and trench
bottons shall be firm dense, and thoroughly conpacted and consol i dat ed;
shall be free frommnmud and nmuck; and shall be sufficiently stable to
remain firmand i ntact under the feet of the workers.

Subgrades for concrete structures or trench bottons which are otherw se
solid, but which becone mucky on top due to construction operations,
shall be reinforced with crushed rock or gravel. The stabilizing
material shall be spread and conpacted to a depth of not nore than

4 inches; if the required depth exceeds 4 inches, the material shall be
furni shed and installed as specified for granular fills. The finished
el evation of stabilized subgrades shall not be above subgrade el evati ons
i ndi cated on the draw ngs.

3.7 GRANULAR FILLS. G anular
i ndi cated on the drawi ngs. G anul ar

I's shall be provided where
I

fi
fills shall be placed on suitably
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prepared subgrades and conpacted by vibration. Ganular fills shall be
conpacted to not less than 70 percent relative density as determ ned by
ASTM D4253 and D4254.

3.8 TRENCH EXCAVATION. No nore trench shall be opened in advance
of pipe laying than is necessary to expedite the work. One block or
400 feet, whichever is the shorter, shall be the nmaxi num Il ength of open
trench on any |ine under construction.

Except where tunneling is indicated on the drawings, is specified, or is
permtted by the Contracting Oficer, all trench excavation shall be
open cut fromthe surface

3.8.1 Alignnent, Grade, and M ni mum Cover. The alignnent and
grade or elevation of each pipeline shall be fixed and determ ned from
of fset stakes. Vertical and horizontal alignment of pipes, and the
maxi mum joi nt deflection used in connection therewith, shall be in
conformty with requirenents of the section covering installation of

pi pe.

3.8.2 Linmting Trench Wdths. Trenches shall be excavated to a
wi dth which will provide adequate working space and sidewal |l clearances
for proper pipe installation, jointing, and enbednent. M nimmtrench
wi dt hs shall be as foll ows:

M NIl MUM TRENCH W DTHS

Nom nal M ni num M ni rum Si dewal
Pi pe Size Trench Wdth d ear ance

i nches i nches i nches

Less than 27 Pi pe OD plus 24 12

Speci fied m ni num si dewal | cl earances are not m ni num average cl earances
but are mninumcl ear distances which will be required to the trench
excavation or the trench protective system

Cutting trench banks on slopes to reduce earth load to prevent sliding
and caving shall be used only in areas where the increased trench width
will not interfere with surface features or encroach on right-of - way
limts

3.8.3 Mechani cal Excavation. The use of mechanical equipnent
will not be permitted in locations where its operation woul d cause
damage to trees, buildings, culverts, or other existing property,
utilities, or structures above or below ground. 1In all such |ocations,
hand excavati ng nmet hods shall be used.

3.8.4 Cutting Concrete Surface Construction. Cuts in asphaltic
concrete pavenent and base pavenents shall be no |arger than necessary
to provi de adequat e working space for proper installation of pipe and
appurtenances. Cutting shall be started with a concrete saw in a nanner
which will provide a clean groove at least 1-1/2 inches deep al ong each
side of the trench and along the perineter of cuts for structures.

Asphaltic Concrete pavenent and concrete base pavenment over trenches
excavated for pipelines shall be renoved so that a shoul der not |ess
than 6 inches in width at any point is |left between the cut edge of the
pavenent and the top edge of the trench. Trench width at the bottom
shall not be greater than at the top and no undercutting will be
permtted. Pavenent cuts shall be nmade to and between straight or
accurately marked curved |ines which, unless otherw se required, shal
be parallel to the center Iine of the trench
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Pavenent renoval for connections to existing lines or structures shal
not exceed the extent necessary for the installation

Where the trench parallels the |l ength of concrete wal ks, and the trench
location is all or partially under the walk, the entire wal k shall be
renoved and replaced. Were the trench crosses drives, wal ks, curbs, or
ot her surface construction, the surface construction shall be renoved
and subsequently replaced between existing joints or between saw cuts as
speci fied for pavenent.

3.8.5 Excavation Bel ow Pi pe Subgrade. Except where otherwi se
requi red, pipe trenches shall be excavated bel ow t he undersi de of the

pi pe, as indicated on Figure 1-02200, to provide for the installation of
granul ar enbednent.

3.8.6 Artificial Foundations in Trenches. Wenever unsuitable or
unstabl e soil conditions are encountered, trenches shall be excavated
bel ow grade and the trench bottom shall be brought to grade with
suitable material. In such cases, adjustnents will be nmade in the
Contract Price.

3.8.7 Bell Holes. Bell holes shall provide adequate clearance
for tools and nethods used in installing pipe. No part of any bell or
coupling shall be in contact with the trench bottom trench walls, or
granul ar enbednent when the pipe is jointed.

3.9 PIPE EMBEDVENT. Enbednent materials both bel ow and above the
bottom of the pipe, classes of enbednent to be used, and pl acenent and
conpaction of enbednent materials shall conformto the requirenents of
M ssouri Standard Plans for H ghway Construction

Enbednent nmaterial shall contain no cinders, clay |unps, or other
mat eri al which may cause pipe corrosion

3.9.1 Placenent and Conpaction. G anular enbednent materia
shal |l be spread and the surface graded to provide a uniform and
conti nuous support beneath the pipe at all points between bell holes or
pipe joints. It will be permssible to slightly disturb the finished
subgrade surface by withdrawal of pipe slings or other lifting tackle.

After each pipe has been graded, aligned, and placed in final position
on the bedding material, and shoved hone, sufficient pipe enbednent
materi al shall be deposited and conpacted under and around each side of
t he pi pe and back of the bell or end thereof to hold the pipe in proper
position and alignment during subsequent pipe jointing and enbednent
operations.

Enbednent nmaterial shall be deposited and conpacted uniformy and simnul -
taneously on each side of the pipe to prevent lateral displacenent.

Each lift of granular enbednent material shall be vibrated with a
mechani cal probe type vibrator during placenent to ensure that al
spaces beneath the pipe are filled. Each Iift of enbednent materia
shal |l be conpacted with a platformtype vibrating conpactor to at | east
70 percent relative density as determ ned by ASTM D4253 and D4254.

3.10 TRENCH BACKFILL. Al trench backfill above pi pe enbednent
shall conformto the follow ng requirenents.

A layer of backfill material not nore than 8 inches deep may be pl aced

over concrete arch encasenent or concrete reaction bl ocking after the
concrete has reached its initial set, to aid curing. No additiona
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backfill shall be placed over arch encasenent or bl ocking until the
concrete has been in place for at |east 3 days.

3.10.1 Conpacted Backfill. Conpacted backfill will be required
for the full depth of the trench above the enbednent in the foll ow ng

| ocati ons:

Wher e beneat h pavenents, surfacings, driveways, curbs, gutters,
wal ks, or other surface construction or structures.

VWhere in street, road, or highway shoul ders.

At the option of the Contractor, conpacted backfill may be (a) suitable
job excavated material, (b) inundated sand, or (c) graded gravel, as
descri bed bel ow

a. Job Excavated Material. Job excavated material nay be
used for conpacted backfill when the job excavated nmaterial is finely
divided and free fromdebris, organic naterial, cinders, any corrosive
material, and stones larger than 3 inches in greatest dinension. Msses
of nmoist, stiff clay shall not be used. Job excavated materials shal
be placed in uniformlayers not exceeding 8 inches in unconpacted
t hi ckness. Each layer of material shall have the best possible npisture
content for satisfactory conpaction. The material in each |ayer shal
be wetted or dried as required and thoroughly m xed to ensure uni form
noi sture content and adequate conpaction. Increased |ayer thickness may
be permtted for noncohesive material if the Contractor denonstrates to
the satisfaction of the Contracting Oficer that the specified conpacted
density will be obtained. The nmethod of conpaction and the equi prment
used shall be appropriate for the material to be conpacted and shall not
transmt danagi ng shocks to the pipe. Job excavated naterial shall be
conpacted to 95 percent of maxi num density at optinum noi sture content,
as determ ned by ASTM D698 when that test is appropriate, or to
70 percent relative density, as determi ned by ASTM D4253 and D4254 when
those tests are appropriate.

b. | nundat ed Sand. Sand shall be deposited in, or placed
simul taneously with the application of, water so that the sand is
i nundat ed during conpaction. During placenent, the sand shall be
conpacted with a mechani cal probe type vibrator. Inundated sand shal
be conpacted to 70 percent relative density as deternined by ASTM D4253
and D4254.

C. Graded Gravel. Gavel backfill shall be deposited in
uni formlayers not exceeding 12 inches in unconpacted thickness. The
backfill shall be conpacted with a suitable vibratory roller or platform

vibrator to at least 70 percent relative density as determ ned by
ASTM D4253 and D4254.

3.10.2 Unconpacted Backfill. Conpaction of trench backfill above
pi pe enbednent in |ocations other than those specified will not be
requi red except to the extent necessary to prevent future settlenment.

The Contractor shall be responsible for backfill settlenent as
speci fi ed.
Unconpact ed earth backfill material to be placed above enbednments shal

be free of brush, roots nore than 2 inches in dianmeter, debris, cinders,
and any corrosive material, but may contain rubble and detritus from
rock excavation, stones, and boulders in certain portions of the trench
dept h.

Unconpact ed backfill material above enbednents shall be placed by
nmet hods which will not inpose excessive concentrated or unbal anced
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| oads, shock, or inpact on installed pipe, and which will not result in
di spl acenent of the pipe.

Conpact masses of stiff clay or other consolidated naterial nore than
1 cubic foot in volune shall not be pernitted to fall nore than 5 feet
into the trench, unless cushioned by at least 2 feet of |oose backfil

above pi pe enbednent.

No unconpacted trench backfill material containing rocks or rock
excavation detritus shall be placed in the upper 18 inches of the
trench, nor shall any stone larger than 8 inches in its greatest

di nension be placed within 3 feet of the top of pipe. Large stones nmay

be placed in the remnai nder of the trench backfill only if well separated
and so arranged that no interference with backfill settlenent will
result.

3.11 STRUCTURE BACKFI LL. Backfill around structures shall be
conpacted to the extent necessary to prevent future settlenent. Witer
settlenent will be pernmitted only where it woul d cause no danage to the
wor K.

Material for backfill shall be conposed of earth only and shall contain
no wood, grass, roots, broken concrete, stones, trash, or debris of any
kind. No tanped or otherw se nmechanically conpacted backfill shall be

deposited or conpacted in water

3.12 |INTERRUPTION OF TRAFFIC. No interruption of traffic will be
permtted at any | ocation where bored crossings are required.

3.13 DRAI NAGE MAI NTENANCE. Trenches across roadways, driveways,
wal ks, or other trafficways adjacent to drai nage ditches or watercourses
shall not be backfilled prior to conpletion of backfilling the trench on
the upstream side of the trafficway, to prevent inpounding water after
the pipe has been laid. Bridges and other tenporary structures required
to maintain traffic across such unfilled trenches shall be constructed
and nmai ntai ned by the Contractor. Backfilling shall be done so that
water will not accumulate in unfilled or partially filled trenches. All
mat eri al deposited in roadway ditches or other watercourses crossed by
the line of trench shall be renoved i nmediately after backfilling is
conpl eted, and the original section, grades, and contours of ditches or
wat ercour ses shall be restored. Surface drai nage shall not be
obstructed | onger than necessary.

3.14 PROTECTI ON OF TRENCH BACKFI LL I N DRAI NAGE COURSES. Where
trenches are constructed in ditches or other watercourses, backfil
shall be protected fromsurface erosion. Were the grade of the ditch
exceeds 1 percent, ditch checks shall be installed. Unless otherw se
i ndi cated on the drawi ngs, ditch checks shall be concrete. D tch checks
shall extend at |least 2 feet below the original ditch or watercourse
bottomfor the full bottomw dth and at | east 18 inches into the side
sl opes, and shall be at least 12 inches thick

3.15 FINAL GRADI NG AND PLACEMENT OF TOPSO L. After other outside
wor k has been finished, and backfilling and enbanknments conpl eted and
settled, all areas which are to be graded shall be brought to grade at
the indicated el evations, slopes, and contours. Al cuts, fills,
enbanknents, and other areas whi ch have been disturbed or damaged by
construction operations shall be surfaced with topsoil to a depth of at
| east 4 inches. Topsoil shall be of a quality at |east equal to the
existing topsoil in adjacent areas, free fromtrash, stones, and debris,
and well suited to support plant grow h.
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Use of graders or other power equipnent will be permitted for fina
gradi ng and dressing of slopes, provided the result is uniformand
equi val ent to manual nethods. Al surfaces shall be graded to secure
ef fective drai nage. Unless otherw se indicated, a slope of at |east
1 percent shall be provided.

Fi nal grades and surfaces shall be snooth, even, and free fromclods and
stones, weeds, brush, and other debris.

3.16 DI SPCSAL OF EXCESS EXCAVATED MATERI ALS. Except as otherw se
permtted, all excess excavated materials shall be disposed of away from
the site of the work.

Broken concrete and other debris resulting from pavenent or sidewal k
removal , excavated rock in excess of the amount pernmitted to be
installed in trench backfill, debris encountered in excavation work, and
other simlar waste materials shall be disposed of anay fromthe site of
t he work.

Excess earth from excavations |ocated in uninproved property may be
distributed directly over the pipe trench and within the pipeline right-
of -way to a nmaxi mum depth of 6 inches above the original ground surface
el evation at and across the trench and sl oping uniformy each way.
Material thus wasted shall be carefully finished with a drag, bl ade
machi ne, or other suitable tool to a snooth, uniform surface w thout
obstructing drai nage at any point. Wsting of excess excavated nateri al
in the above manner will not be permitted where the line of trench
crosses or is within a railroad, public road, or highway right-of-way.
The di sposal of waste and excess excavated materials, including hauling,
handl i ng, grading, and surfacing shall be a subsidiary obligation of the
Contractor and no separate paynent will be made therefor

3.17 SETTLEMENT. The Contractor shall be responsible for al
settl enent of backfill, fills, and enbanknments which nmay occur within
the correction period.

The Contractor shall nake, or cause to be made, all repairs or

repl acenents nmade necessary by settlenment within 30 days after notice
fromthe Contracting O ficer
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02222. 4
SECTI ON 02222 - ENMBANKMENT

PART 1 - GENERAL

1.1 SCOPE. The work covered by this section consists of furnishing
all plant, labor, equipnent, and perfornming all operations in connection with
foundati on preparati on and constructi on of enbanknents as shown on the
drawi ngs and as hereinafter specified.

1.2 QUALI TY CONTRCL.

1.2.1 Ceneral. The Contractor shall establish and maintain quality
control for enbanknent construction operations to assure conpliance with
contract requirenments, and maintain records of its quality control for al
construction operations including but not limted to the foll ow ng:

(1) Equi pnment. Type, size, and suitability for construction of
the prescribed work.

(2) Foundati on Preparation. Breaking surface in advance of
enbanknment construction, and during fill placenent when necessary, drainage of
foundation and partially conpleted fill.

(3) Materials. Suitability of materials for use in enbanknent
and backfills.

(4) Construction. Layout, maintaining existing drai nage,
t hi ckness of |ayers, spreading and conpacti ng.

(5) Grade and Oross Section. Side slopes and grades.

(6) Grade Tol erances. Check fills to determne if placenent
conforns to prescribed grade and cross section

(7) Slides. Location and limts; nethods and equi pnent.

(8) Materials Testing and | nspection. The Contractor shall be
responsi ble for ensuring that all required testing, and any additional testing
required by the Contracting Oficer, is perfornmed. Al testing shall be
performed in accordance with Section 01440.

1.2.2 Reporting. A copy of these records of inspections and tests, as
well as the records of corrective action taken, shall be furnished the
CGovernnent daily.

1.3 SUBM TTALS. CGovernnment approval is required for submittals with a
"GA" designation; submittals having an "FIO' designation are for information
only. The foll owi ng shall be submitted to the Contracting Officer in
accordance with SECTI ON 01300 - SUBM TTAL PROCEDURES

1.3.1 Reports. Soil Test Results; FIO Subnit soil classification
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and noi sture density test results as specified.

1.3.2 Certificates. Soil Testing Lab; FIO  Subnmt the nane and
address of the verified soil testing lab prior to conmmenci ng any earthworKk.

1.3.3 Data. Conpaction Equi pment; GA. The Contractor shall submt for
revi ew and approval conpaction equi pment that will achieve the conpaction
requi renents specified. The suitability of the equi pnent shall be denobnstrated
to the Contracting Oficer by a field test conducted by and at the expense of
the Contractor.

1.4 REFERENCES. The following publications, referred to hereafter by
basi ¢ designation only, forma part of this specification to the extent
i ndi cated by the reference thereto:

1.4.1 Anerican Society for Testing and Materials (ASTM).

ASTM D 698 (1991; R 1997) Laboratory Conpaction
Characteristics of Soil Using Standard Effort

ASTM D 1556 (1990; R 1996) Density and Unit Wi ght of Soi
in Place By The Sand- Cone Met hod

ASTM D 2216 (1992) Laboratory Determ nation of Water
(Moi sture) Content of Soil and Rock

ASTM D 2487 (1993) dassification of Soils for Engineering
Pur poses

ASTM D 2937 (1994) Density of Soil in Place by the Drive-

Cylinder Method
ASTM D 4318 (1995, Rev A) Liquid Limt, Plastic Limt and
Plasticity Index of Soils
PART 2 - PRODUCTS
2.1  EQU PMENT
2.1.1 Crawler-Type Tractors. Crawler-type tractors used for spreading
or conpacting shall weigh not |ess than 20,000 pounds, shall exert a unit

tread pressure of not less than 6 pounds per square inch, and shall be
operated at speeds not to exceed 3.5 nmiles per hour

2.1.2 The Contractor shall submt for review and approval conpaction
equi prent that will achieve the conpaction requirenents specified. The
suitability of the equi pment shall be denonstrated to the Contracting Oficer
by a field test conducted by and at the expense of the Contractor. The
conpaction equi pment shall be capabl e of properly conpacting the soil so that
no pl anes of weakness or lam nations are formed in the fill. Testing and
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i nspection of the placed material shall be then be performed by the Contractor
at no additional expense to the Governnent.

2.1.3 Sprinkling Equi pnent. Sprinkling equi prent used for noisture
control shall be designed to apply water uniformy and in controlled
guantities to variable w dths of surface

2.1.4 Mscellaneous Equi pnent. Scarifiers, disks, trash punps,
di tchi ng equi pnent, power tanpers, and other equi pnent shall be types suitable
for construction of enbankment.

2.2 EMBANKMENT MATERI ALS.

2.2.1 Ceneral. The enbanknment shall be constructed of earth obtained
fromthe excavation as prescribed in SECTION 02110 — STRI PPI NG AND EXCAVATI ON.
The enbanknent shall be constructed of inpervious fill that is free from

unsuitable and frozen materials. Unless otherw se specified, material
classified by the Unified Soil Cassification Systemas gravels (GN GP, GV,
sands (SW SP, SM, and non-plastic silts (M) shall not be used.

2.2.1.1 Contractor-Furni shed Borrow The Contractor may furnish borrow
to be used for backfill material. The borrow area |ocation and di mensi ons
nmust be approved by the Contracting Oficer, and the character of the materia
therein, as indicated by Government-sel ected tests of soil sanples perforned
by an i ndependent, Corps of Engineers verified |aboratory at the Contractor’s
expense, nmust be adequate for the intended use. The Contractor shal
denonstrate conpliance by furnishing the test results froma mnimumof three
soil sanples. The Contractor shall maintain constant quality control due to
variables in the soil. Witten evidence nust be subnmtted to the Contracting
Oficer that the Contractor has obtained property rights and access to the
material therein. The witten evidence shall consists of an authenticated
copy of the conveyance under which the Contractor acquired the property rights
and access thereto, prepared and executed in accordance with the laws of the
State of Mssouri. The Contracting Oficer reserves the right to approve or
di sapprove the use of Contractor-furni shed borrow areas | ocated i n woodl ands
or wetlands based on the location of the areas and a determ nation of the
overal | inpact the proposed excavation will have on the environnent. No tine
extension in contract conpletion will be granted for delays incurred in
obt ai ni ng Contractor-furni shed borrow areas. The Contractor shall be solely
responsi ble for any and all damages, clains for damages, and liability of any
nat ure what soever arising fromor growing out of the use of Contractor-
furni shed borrow areas. Approval of |ocation and di mensi ons of Contractor-
furni shed borrow areas shall neither relieve the Contractor fromthe
obligation to furnish satisfactory material, nor in any way conmit the
CGovernnent either to acceptance of unsatisfactory material, or to
responsibility for the character, quantity, or availability of material in
such borrow areas.

2.2.2 lInpervious Fill. Materials which are classified as inpervious
fill is that material designated as CL, by the Unified Soil O assification
System
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2.2.3 Unsuitable Materials. Materials which are classified as
unsui tabl e for enbanknment material are defined as nmasses of organic natter,
sticks, branches, roots, and other debris. It also includes materials that do
not neet the soil classifications listed for inpervious fill. Not nore than 1
percent by vol une of objectionable material shall be contained in the earth
material placed in each cubic yard of the spoil bank section. Pockets and/or
zones of wood shall not be placed in the enbankment.

2.2.4 Frozen Materials. Under no circunstances shall frozen earth,
snow or ice be placed in an enbanknment or di sposal area

PART 3 - EXECUTI ON
3.1 EMBANKMENT FOUNDATI ON PREPARATI ON.

3.1.1 Ceneral. After clearing, grubbing, and stripping, the entire
earth surface on or against which fill is to be placed shall be thoroughly
scarified to a depth of 6 inches. |If for any cause, this scarified surface
becones conpacted in such a nmanner that, in the opinion of the Contracting
Oficer, a plane of weakness might be induced, it shall again be adequately
scarified before depositing material thereon

3.1.2 Drainage. Al foundations receiving fill and all partially
conpleted fill shall be kept thoroughly drained. The Contractor shall drain
or punp water fromany area to receive fill.

3.1.3 Frozen Gound. Fill shall not be placed upon frozen ground.

3.2 EMBANKMVENT CONSTRUCTI ON.

3.2.1 Inpervious Fill.

3.2.1.1 Ceneral. Inpervious fill shall not be placed in water, or on
wet, saturated or |oose ground. Wt ground shall be disked or allowed to dry
until firmenough to pernmit fill placenent, or the wet ground shall be renoved
at no additional cost to the Government. The nmaterials for fill shall be

pl aced or spread in layers, the first layer not nmore than 6 inches in

t hi ckness and t he succeeding |ayers not nore than 8 inches in thickness prior
to conpaction. Layers shall be started full out to the slope stakes and shal
be carried substantially horizontal and parallel to the roadway centerline
with sufficient crown or slope to provide satisfactory drai nage during
construction. Benching into the slope of the existing enmbanknment is required
in order to place and conpact the material in horizontal |layers. The vertica
face of the existing enbanknment resulting fromthe benching operation shall be
a mninmum of one foot in height but shall not exceed two feet in height. Wen
the surface of any conpacted |ayer is too snooth to bond properly with the
succeedi ng layer, it shall be adequately scarified to a depth of 6 inches
before the next layer is placed thereon

3.2.1.2 Misture Control. The materials in each layer of the fil
shall be tested in accordance with ASTM D 2216 and shall contain the amount of
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noi sture, within the limts specified below or as directed by the Contracting
Oficer, necessary to obtain the desired conpaction as determ ned by ASTM

D 698. Material that is not within the specified limts after conpaction
shall be reworked, regardl ess of density. The noisture content after
conpaction shall be as uniformas practicabl e throughout any one | ayer of

i npervious materials. The noisture content after conpaction shall be within
the limts of plus 2 percentage points above optinum and m nus 2 percentage
poi nts bel ow opti mum noi sture content as determ ned by the Contracting
Oficer. Mterial that is too wet shall be spread on the enbanknment and
permtted to dry, assisted by disking or harrowing, if necessary, until the
noi sture content is reduced to an anount within the specified linmts. Wen
the material is too dry, the Contractor shall be required to sprinkle each

layer on the fill. Harrowi ng, or other approved nmethods shall be required to
work the noisture into the material until a uniformdistribution of noisture
is obtained. Water applied on a layer of fill shall be accurately controlled

in anount so that free water shall not appear on the surface during or
subsequent to rolling. Should too nuch water be added to any part of the
enbanknent, so that the nmaterial is too wet to obtain the desired conpaction
the rolling on that section of the enbanknent shall be delayed until the

noi sture content of the material is reduced to an anpbunt within the specified

l[imts. |If it is inpracticable to obtain the specified noisture content by
wetting or drying the material on the fill, the Contractor may be required to
prewet or dry back the material at the sources of excavation. |If, in the

opi nion of the Contracting Oficer, the top or contact surfaces of the partia
fill section becone too dry to pernmit suitable bond between these surfaces and
the additional fill to be placed thereon, the Contractor shall |oosen the

dried materials by scarifying or disking to such depths as nay be directed by
the Contracting O ficer, shall danpen the | oosened material to an acceptable
noi sture content, and shall conpact this layer in accordance with the

requi renents of this paragraph

3.2.1.3 Conpaction. Conpaction of inpervious naterial shall be
acconpl i shed with approved equi pnment specified in 02222-2.1. The nvoisture
content and conditions of each spread | ayer shall conformto the
speci fications and each layer of material shall be conpacted to at |east 95
percent of the maximumdry density as determined in accordance with ASTM D
698. Determination of in-place density shall be in accordance with ASTM D
1556 or ASTM D 2937. The Contractor shall ensure that its conpaction nethods
do not damage any existing utilities. Any damage caused by the Contractor's
operation shall be repaired at the Contractor's expense.

3.2.2 Dressing. The entire enbanknment shall be brought to not |ess
than the prescribed design cross section within allowabl e tol erance, at al
poi nts. Unreasonabl e roughness of surface shall be dressed out to permt
turfing operations.

3.2.3 Care of Water. The foundation receiving enbanknent and all
partially conpleted fill shall be kept thoroughly drained. The Contractor
shall control the earthwork to prevent water fromflowi ng into the work area

3.3 CROSS SECTIONS OF MATERI ALS.  Unl ess ot herw se specified, the
di nensi ons and sl opes shall conformto the applicable cross sections, within
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al | onabl e tol erance, shown on the draw ngs.

3.4 GRADE TOLERANCES. All enbanknments shall be constructed to the
design grade and cross section shown on the drawings. For all fill, at all
points, a tolerance of 1/10 of 1 foot at the crown and 3/10 of 1 foot
el sewhere above or bel ow the prescribed design grade and cross section shown
will be permitted in the final dressing provided that the crown of the spoi
bank drains, there are no abrupt hunps or depressions in surfaces or bulges in
the width of the crown, and the side slopes are uniform Any partial fill or
tenporarily stockpiled material placed within the design section shall not
exceed the design grade or design slopes of the enbanknent by nore than one
foot, and shall have side sl opes not steeper than 1V on 2H

3.5 SLIDES. Should sliding occur in any part of the enbanknent during
its construction, or after its conpletion, but prior to its acceptance, the
Contractor shall, upon witten order of the Contracting Oficer, either cut
out and renove the slide fromthe enbanknment and then rebuild that portion of
t he enbanknent, or construct a stability berm of such di nmensions, and placed
in such manner, as the Contracting O ficer shall prescribe. 1n case the slide
is caused through fault of the Contractor, the foregoing operations shall be
performed at no additional cost to the Governnment. 1In case the slide is not
the fault of the Contractor, the material ordered renoved will be paid by an
equi tabl e adj ust ment according to the Contract C ause entitled "Changes", and
the material replaced. The nmethod of slide correction shall be determ ned by
the Contracting O ficer.

3.6 TESTING

3.6.1 Soil Cassification Tests. Soil classification tests shall be
performed in accordance with ASTM D 2487. The Contractor shall furnish the
results of the initial classification test for each material from each
desi gnated borrow area at |east 30 days prior to placing the fill. The
Contractor shall performone test for each designated borrow area. The
Contractor shall performone classification test for each in-place density
test as specified in 02222-1.4.1. Additional tests may be required by the
Contracting Oficer if the material in any borrow area appears to be
noticeably different fromthat which was tested.

3.6.2 Misture Density Relationships. The noisture-density relations
of the inpervious fill material shall be determ ned in accordance with ASTM
D 698, Method A.  The Contractor shall furnish the results of the initial
noi sture density test for each material fromeach designated borrow area at
| east 30 days prior to placing the fill. The Contractor shall perform one
test for each designated borrow area and each additional 10,000 CY.
Addi tional tests may be required by the Contracting Oficer if the material in
any borrow area appears to be noticeably different fromthat which was tested.

3.6.3 In-Place Density Testing. The in-place density of the inpervious

fill materials shall be acconplished at the direction of the Contracting
Oficer in accordance with ASTM D 2937 or ASTM D 1556. At |east one (1) in-
pl ace density test shall be performed on every 500 cubic yards of fill placed,

with a mnimum of one per working day. The in-place soil density shall be
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conpared to the requirenents of 02222-3.2.1.3. Fill not neeting the required
specifications for in-place density shall be retested, at no additional cost
to the Governnent, after additional conpaction has been conpl et ed.

3.6.4 Water (Misture) Content Tests. Determination of in-place water
content shall be performed in accordance with ASTM D 2216 and shal |l be
performed on all in-place density tests. Enbanknent fill not neeting the
requi red specifications for water content shall be retested, at no additiona
cost to the CGovernnent, after corrective neasures have been appli ed.

3.6.5 Additional Testing. The Contracting Oficer may request
additional tests if:

(1) There is reason to doubt the adequacy of the conpaction
(2) Special conpaction procedures are being used.

(3) Materials change and the Contracting O ficer determ nes that
the Contractor's testing is inadequate.
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02230. 4
SECTI ON 02230 — CRUSHED STONE SURFACI NG

PART 1 - GENERAL

1.1 SCOPE. The work covered by this section of the specifications
consists of furnishing all plant, |abor, equipnent and materials, and
performng all work necessary for crushed stone surfacing as shown on the
drawi ngs and as specified herein.

1.2 QUALITY CONTROL.

1.2.1 CGeneral. The Contractor shall establish and maintain quality
control for all operations to assure conpliance with contract requirenents and
mai ntain records of its quality control for all construction operations,
including but not Iimted to the foll ow ng:

(1) Preparation of subgrade
(2) Placenent of geotextile
(3) Crushed stone surface course (materials, placing)

1.2.2 Reporting. A copy of these records, as well as the records of
corrective action taken, shall be furnished to the Governnent daily.

1.3 APPLI CABLE SPECI FI CATIONS. The materials for, and construction of
t he crushed stone surface course shall conformto the applicable provisions of
the hereinafter cited sections and articles of the M ssouri H ghway and
Transportati on Conmm ssion (IVHTC), "M ssouri Standard Specifications for
H ghway Construction” dated 1999, and subsequent revisions, unless otherw se
specified. The term"Engineer" as used therein shall be interpreted to nmean
"Contracting Oficer."

1.4 SUBM TTALS. Covernnent approval is required for submttals with a
"GA" designation; submttals having an "FI O designation are for information
only. The following shall be submitted to the Contracting Officer in
accordance with SECTI ON 01300 - SUBM TTAL PROCEDURES.

1.4.1 Statenents. Aggregate Sources; GA. Material source(s) as
specified in Paragraph 2.3 SOURCES AND SAMPLI NG

1.4.2 Sanples. Aggregate Sanples; GA. Sanples of aggregate as
specified in Paragraph 2.3 SOURCES AND SAMPLI NG

1.4.3 Reports. Testing Reports; GA. Testing results as specified in
Par agraph 3.5 TESTI NG

PART 2 - PRCDUCTS
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2.1 GEOTEXTI LE. Geotextile materials shall conformto the
requi renents of SECTI ON 02240 — CGEOTEXTI LE

2.2 CRUSHED STONE SURFACI NG, The crushed stone surfacing shall be a 9-
inch ayer of Type 1 aggregate conformng to the requirenments of SECTI ON 1007
AGGREGATE FOR BASE, Article 1007.1. The aggregates shall conformto the
foll owi ng gradati on requirenents:

Passi ng Si eve Percent by Wi ght
1 inch 100
1/2 inch 60- 90
No. 4 40- 60
No. 40 15-35

The fraction passing the No. 40 sieve shall have a plasticity index not
to exceed six.

2.3 SOURCES AND SAMPLING. It shall be the responsibility of the
Contractor to nake its own investigations for a source of a suitable nateri al
and to nake its own arrangenents with the owners of the pits for procuring the
required quantity of suitable material. After the award of the contract and
at least 30 cal endar days prior to placing, the Contractor shall designate in
witing only one source or one conbi nation of sources fromwhich it proposes
to furnish aggregate. Sanples shall be provided to the Contracting O ficer at
the construction site at the expense of the Contractor. See paragraph 3.5.2
Approval of Material for test requirenents. Approval of sanples froma source
of aggregate is not to be construed as approval of all materials fromthat
source. The right is reserved to reject materials fromcertain localized
areas, zones, strata, or channels when such materials are unsuitable for
aggregate as determned by the Contracting Oficer. Mterials produced from
an approved source shall neet all the requirements of this section

PART 3 - EXECUTI ON

3.1 I NSTALLATION OF CRUSHED STONE SURFACI NG Crushed stone shall be
installed in accordance with SECTI ON 304, AGGREGATE BASE COURSE, except
Articles 304.3.1, and all of 304.4 and 304.5. The Contractor shall repair any
damage to the conpl eted crushed stone surface, caused by construction
operations, at no additional cost to the Governnent.

3.2 VEATHER LI M TATI ONS. Aggregate base course shall not be
constructed when the at nbsphere tenperature is | ess than 35°F or when the

subgrades are frozen or contain frost. |f the tenperature falls bel ow 35°F
conpl eted areas shall be protected against any detrinmental effects of
freezing, rainfall, or other weather conditions. Any detrinental effects

shall be corrected to neet the specified requirenent at no additional cost to
t he Governnent.

3.3 EQUI PMENT.  Equi prent, plant, and tools used in the work shall be
subj ect to approval, shall be nmaintained in satisfactory working condition
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and unl ess specified or approved otherwi se, shall nmeet the requirenents of the
referenced MHTC secti ons.

3.4  CONSTRUCTI ON

3.4.1 peration of Aggregate Source. Stripping, and excavati ng shal
be the responsibility of the Contractor. The aggregate sources shall be
operated in such a manner as to produce the quantity and quality of base
course materials neeting these specification requirenments in the specified
time limts. Aggregate sources on private |ands shall be conditioned in
agreenment with local laws or authorities.

3.4.2 GCeneral. Mterials shall be placed on geotextile in all areas
shown on the drawings. The material shall be placed in a 9 inch lift prior to
conpaction. Adequate drainage shall be provided during the entire period of
construction to prevent water fromcollecting or standing on the area to be
constructed. Line and grade stakes shall be provided as necessary for
control. Gade stakes shall be in lines parallel to the centerline of the
area under construction and suitably spaced for string lining. The Contractor
may use an approved | aser systemin |lieu of a grade stake system

3.4.3 Gade Control. The Contracting Oficer will nmake randomfield
nmeasurenents to ensure that 9 inches of pre-conpacted material is being
pl aced.

3.4.4 Conpaction. The crushed stone surfacing shall be constructed in
accordance with the MHTC references |isted.

3.4.7 Finishing. The surface of the crushed stone surfacing shall be
finished to a uniformtexture. Light blading during conpaction nay be
necessary to ensure that is not any ponding of water. Should the surface for
any reason becone rough, corrugated, uneven in texture, or traffic nmarked
prior to conpletion, such unsatisfactory portion shall be scarified, reworked,
or replaced as directed.

3.5 TESTING The followi ng tests shall be perforned by and at the
expense of the Contractor. Sanples shall be taken when and where directed.
Tests of materials not neeting the requirenents specified will not be counted
as part of the required tests. Copies of test results shall be maintained and,
i f requested, nmade available for review by the Contracting O ficer

3.5.1 Sieve Analysis (ASTM C 117 and ASTM C 136). One test prior to
pl aci ng. Wen any source of materials is changed or deficiencies are found,
the initial analysis shall be repeated and the material already placed shal
be retested to determ ne the extent of unacceptable material. Al in-place
unacceptable material shall be replaced. Unacceptable nmaterials shall be
di sposed of as unsatisfactory naterial s.

3.5.2 Approval of Mterial. The source of material to be used for
produci ng aggregates shall be selected 30 days prior to the tine the nmateri al
shall be required in the work. Tentative approval of the source will be based
on an inspection by the Contracting Oficer. Tentative approval of materia
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wi || be based on gradation tests of sanples for the specific job. Final
approval of both the source and the material will be based on tests for
gradation performed on sanples taken fromthe conpl eted and conpact ed
aggr egat e base course.

3.5.3 Conpaction. The crushed stone surfacing shall be tested for
conpaction in accordance with the MHTC standards |isted at | east once every
100 tons that the aggregate is placed.

3.6 MAI NTENANCE. The crushed stone surfacing shall be maintained in a

condition that shall neet all specification requirenents until accepted by the
Gover nnent .
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02240. 4
SECTI ON 02240 — GEOTEXTI LE

PART 1 GENERAL

1.1 SCOPE. The work provided for herein consists of furnishing all
plant, |abor, material, and equi pnent and performing all operations required
for furnishing, hauling, and placing the geotextile, conplete, as specified
herei n and shown on the contract draw ngs, and nai ntai ning the geotextile
until acceptance.

1.2 QUALITY CONTRCL.

1.2.1 CGeneral. The Contractor shall establish and maintain quality
control for operations under this section to assure conpliance with contract
requi renments and maintain records of its quality control for all materials,
equi prent, and construction operations, including but not limted to the
fol | owi ng:

(a) Materials
(b) Installation
1.2.2 Reporting. A copy of the records of inspection and tests, as
well as the records of corrective action taken, shall be furnished to the
Governnent, daily.
1.3 APPLI CABLE PUBLI CATIONS. The foll owi ng publications of the current
i ssues listed below, but referred to thereafter by basic designation only,
forma part of this specification to the extent indicated by the references
t her et o.

1.3.1 Anerican Society for Testing and Materials (ASTM.

D 4632-91 G ab Breaking Load and El ongation of Ceotextiles

(R1996)

D 4751-99a Det er mi ni ng Apparent Qpening Size of a
Geotextile

D 4833- 00 I ndex Puncture Resistance of Geotextiles,

Ceonenbr anes, and Rel ated Products

1.4 SUBM TTALS. CGovernment approval is required for submittals with a
"GA" designation; submittals having an "FI O designation are for information
only. The following shall be submitted to the Contracting Oficer in
accordance with SECTI ON 01300 - SUBM TTAL PROCEDURES

1.4.1 Certificates. GA Submt certificates of conpliance attesting
that the geotextile nmeets specification requirements.

1.4.2 Statenent. FIO Method of Installation. Subnmit the nethod
of installation, equipnent to be used, and the manufacturer's
reconmendat i ons of placenent and securing the geotextile.

1.5 SH PMENT AND STORAGE. The geotextile shall be furnished in a
protective wappi ng which shall protect the geotextile fromdirect sunlight,
ultra-violet rays, tenperatures greater than 140 degree Fahrenheit, mud, dirt,
dust and debris. To the extent possible, the fabric shall be naintained
wrapped in a heavy-duty protective covering.
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PART 2 PRODUCTS

2.1 CEOTEXTILE. The geotextile shall be of nonwoven sheet construction
and consi st of long chain polyneric fabric conposed of pol ypropyl ene,
pol yet hyl ene, pol yester, polyanm de or polyvinylidene-chloride fibers weighing
4.0 to 8.0 ounces per square yard, and shall contain stabilizers and/or
i nhibitors added to the basic plastic if, necessary, to make the filanents
resistant to deterioration due to ultraviolet and heat exposure. The fibers
shall be oriented into a randomweb and stabilized whereby they retain there
positions relative with each other. The geotextile shall be free of any
chem cal treatnent or coating, which reduces perneability and shall be inert
to chemicals commonly found in soil. The edges of the geotextile shall be
finished to prevent the outer fiber frompulling away fromthe geotextile.
The geotextile shall conformto the follow ng physical property requirenents:

Physi cal Property Test Procedure Accept abl e Val ues*

Tensile Strength (Wet) ASTM D 4632 120 pound ni ni mumin
any principal direction

El ongation - (Wt) ASTM D 4632 At | east 15 percent
but no greater than 80
percent in any
principal direction

Apparent Qpening Size ASTM D 4751 No finer than No. 100
No coarser than No. 70
U. S. Standard Sieve

Puncture Strength ASTM D 4833 75 pounds m ni mum

*Unl ess stated otherw se all nunerical val ues represent average roll val ues
(i.e. any roll in a lot should neet or exceed the m ni mrumval ue but not exceed
the maxi numvalue listed in the table.)

PART 3 EXECUTI ON
3.1 GEOTEXTI LE | NSTALLATI ON AND PROTECTI ON.

3.1.1 Installation. The geotextile shall be placed in the manner and
| ocations shown on the drawings. At the tinme of installation the geotextile
shall be rejected if it has defects, rips, holes, flaws, deterioration or
damage incurred during manufacturing, transportation, storage or installation
and shall be replaced at no additional cost to the Governnment. The surface to
receive the geotextile shall be prepared to a relatively snooth condition free
of obstructions, depressions and debris. FErosion features such as rills,
gullies, etc. shall be graded out of the surface before geotextile placenent.
The geotextile shall be laid snooth and free of tension, stress folds,
wrinkl es or creases. The geotextile ends shall be overl apped and anchored per
t he manufacture’ s reconmendati on

3.1.2 Ceotextile Under Crushed Stone Surfacing. The Contractor shal
pl ace and secure the geotextile, width as shown on the draw ngs, centered
under the entire length of the crushed stone roads to be constructed. The
geotextile ends shall be overlapped by 2 feet and anchored per the
manuf acture’s recomendati on

3.1.3 Protection of Geotextile. The geotextile shall be protected at
all times during construction fromcontam nation by surface run-off and any

02240-2




geotextile so contam nated shall be renoved and replaced with uncontam nated
geotextile. The geotextile shall be covered with aggregate within 24 hours of
pl acenent. The Contractor at no cost to the Governnent shall replace any
damage to the geotextile during its installation or during placenment of

aggr egat e.
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02270. 4
SECTI ON 02270
STONE PROTECTI ON

PART 1 - GENERAL

1.1 SCOPE. The work provided for herein consists of furnishing all
pl ant, |abor, equiprment and nmaterials, and performng all operations in
connection with the construction of the stone protection, including foundation
preparati on, as shown on the contract draw ngs and specified herein.

1.2 QUALITY CONTROL.

1.2.1 Ceneral. The Contractor shall establish and maintain quality
control for all stone protection operations to ensure conpliance with contract
requi renents, and shall rmaintain records of the quality control for all
construction operations, including but not limted to the foll ow ng:

(1) Foundation preparation (line and grade).

(2) Inspection at the work site to ensure use of specified
materi al s.

(3) Bedding |ayer gradation and pl acenent.
(4) Riprap (Gaded Stone C) gradation and pl acenent.

1.2.2 Reporting. A copy of the records of inspection and tests, as
wel |l as the records of corrective action taken, shall be furnished to the
Covernnent daily.

1.3 REFERENCES. All publications referenced shall be the nost current
version, edition, standard, |atest revision, or reapproval unless otherw se
stated. The follow ng publications and standards |isted below will be
referred to only by the basic designation thereafter, and shall forma part of
this specification to the extent indicated by the references thereto:

1.3.1 Anerican Society for Testing and Materials (ASTM.

C 127 Standard Test Method for Specific Gravity and
Absor ption of Coarse Aggregate

C 136 Si eve Anal ysis of Fine and Coarse Aggregates

1.4 SUBM TTALS. CGovernnent approval is required for submttals with a
"GA" designation; submittals having an "FI O designation are for information
only. The following shall be submitted to the Contracting Office in accordance
with SECTION 01300 - SUBM TTAL PROCEDURES, and shall include, but not be
limted to the foll ow ng:

1.4.1 Source of Stone. GA. A list of stone source or sources shall be
submtted at |east 30 days prior to any placenent of stone protection.
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1.4.2 Gadation Test Data. GA. The results of all gradations shall be
submtted within 24 hrs. after conpletion of the test.

1.4.3 Certified Wight Tickets. FIQO

1.4.4 Method of Placenent. GA. A detailed description of the nethod
for placing the bedding and R prap (G aded Stone C) shall be subnmitted at
| east 30 days prior to any placenment of material.

PART 2 - PRCDUCTS

2.1 STONE MATERI ALS

2.1.1 Ceneral. Al stone shall be durable nmaterial as approved by the
Contracting O ficer. The sources fromwhich the Contractor proposes to obtain
the materials shall be selected well in advance of the tine when the materi al

will be required. Stone protection materials shall be of a suitable quality to
ensure permanence in the structure and in the clinmate in which it is to be
used. It shall be free fromcracks, seanms, and other defects that would tend
unduly to increase its deterioration fromnatural causes. The inclusion of

obj ectionable quantities of dirt, sand, clay, and rock fines will not be
permtted.

2.1.2 Sources and Evaluation Testing. Al stone shall be obtained in
accordance with the provisions in paragraph 32, STONE SOURCES of the Speci al
O auses. If the Contractor proposes to furnish stone froma source not |isted
i n paragraph 32, the Contractor shall make such investigati ons as necessary to
det ermi ne whet her accept abl e stone can be produced fromthe proposed source.
Satisfactory service records on work outside the Corps of Engineers will be

acceptable. |If no such records are available, the Contractor shall make tests
to ensure the acceptability of the stone. The tests to which the stone nmay be
subjected will include petrographic analysis, specific gravity, abrasion

absorption, wetting and drying, freezing and thaw ng, and such other tests as
may be consi dered necessary by the Contracting Oficer. The follow ng

gui dance is provided for use by the Contractor in analyzing a new source of
stone. Stone that either weighs | ess than 155 pounds per cubic foot or has
nore than 2 percent absorption will not be accepted unless other tests and
service records show that the stone is satisfactory. The nethod of tests for
unit weight and absorption will be ASTM C 127 entitled Specific Gavity and
Absorption of Coarse Aggregate. Sanples of stone shall be taken by the
Contractor under the supervision of the Contracting Oficer at |east 60 days
in advance of the tine the placing of the stone is expected to begin. The
tests shall be conducted by the Contractor in accordance with applicable Corps
of Engi neers met hods of test given in the Handbook of Concrete and Cenent, and
shal |l be performed at an approved testing |aboratory. The cost of testing
shal |l be borne by the Contractor

2.1.3 Gadation Test. The Contractor shall performa gradation test
before the start of placenent at the quarry in accordance with "LMD Standard
Test Method for G adation of Riprap", a copy of which is attached at the end
of this section. The sanple shall be taken by the Contractor under the
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supervision of the Contracting Oficer, shall consist of not |ess than 15 tons
of stone and shall be collected in a random manner that will provide a sanple
whi ch accurately reflects the actual gradation arriving at the jobsite. |If
collected by the truckl oad, each truckload shall be representative of the
gradation requirenents. The Contractor shall provide all necessary screens,
scal es and ot her equi pnent, and the operating personnel therefore, and shall
grade the sanple, all at no additional cost to the Governnment. The Contractor
shall perform at |east one gradation test before the start of placenent in
accordance with ASTM C 136 on the bedding nmaterial. The gradation tests shall
be reported using LMV Form 602-R, Gradation Test Data Sheet, a copy of which
is attached at the end of this section. Additional tests, at the Contractor's
expense, will be required if the stone furnished appears by visual inspection
to be of questionabl e gradation.

2.2 BEDDI NG MATERI AL. Bedding material shall consist of crushed stone.
The crushed material shall be conposed of tough, durable particles, and shall
be reasonably free fromthin, flat and el ongated pieces, and shall contain no
organic matter nor soft, friable particles in quantities considered
objectionable by the Contracting Oficer. G ading shall conform to the
foll owi ng requirenents:

Perm ssible Limts

U S. Standard Sieve Percent by Wi ght Passing
3-inch 90- 100
1 1/2-inch 35-70
No. 4 0-5

Crushed stone shall be well-graded between the limts shown. Al points on
i ndi vidual grading curves obtained from representative sanples of bedding
material shall |ie between the boundary limts as defined by snmooth curves
drawn through the tabulated grading limts plotted on a mechanical analysis
diagram The individual grading curves within these limts shall not exhibit
abrupt changes in slope denoting either skip grading or scal ping of certain
sizes or other irregularities which would be detrinmental to the proper
functioning of the beddi ng | ayers.

2.3 RIPRAP (GRADED STONE C). (Quarried rock only shall be used.
Gradation shall conformto the tables below and to the gradati on curves
attached at the end of this section, and formats thereof shall be as shown.
Nei ther the width nor the thickness of any piece shall be |l ess than one-third
of its length.
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RI PRAP ( GRADED STONE Q)

STONE WEI GHT CUMULATI VE PERCENT
POUNDS(_SSD) FI NER BY WEI GHT
400 100
250 70- 100
100 50- 80
30 32-58
) 15-34
1 2-20
Less than .5 inch maxi num di mensi on 0-5

5 percent of the nmaterial can weigh nore than 400 pounds. No piece shall weigh
nore than 500 pounds.

PART 3 - EXECUTI ON
3.1 STONE PROTECTI ON MATERI ALS

3.1.1 CGeneral. The stone protection materials nmay be pl aced
subaqueously in water depths not to exceed 3 feet and the thickness of the
| ayer shall be increase by 50 percent. The contractor shall take neasures to
al | ow t he subaqueously placenent of stone protection materials so that the
lines and grade as shown on the drawi ng are not exceeded.

3.2 BASE PREPARATI ON. Areas on which the crushed stone beddi ng
material and Riprap (G aded Stone C) are to be placed shall be excavated
and/ or dressed to conformto cross sections shown on the contract draw ngs
within an allowabl e tol erance of plus 3 inches and minus 3 inches fromthe
theoretical (slope) lines and grades. Wiere such areas are bel ow the
all owabl e mnus tolerance lint they shall be brought to grade by being filled
with suitable fill material. No additional paynent will be nade for any
material thus required. Inmmediately prior to placing the crushed stone
beddi ng material, and R prap (G aded Stone C), the prepared base will be
i nspected by the Contracting Oficer and no nmaterial shall be placed thereon
until that area has been approved.

3.3 PLACEMENT OF BEDDI NG LAYER

3.3.1 Ceneral. A bedding |layer shall be placed on the prepared base as
descri bed i n paragraph 02270-3.2, in accordance with the details and within
the limts shown on the contract draw ngs, or staked in the field to forma
backi ng for the stone protection.
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3.3.2 Placenent of Crushed Stone Bedding Material on Prepared Base.
Crushed stone beddi ng naterial shall be spread uniformy on the prepared base
to the lines and grades as indicated on the contract draw ngs and in such
manner as to avoi d danmage to the prepared base. Placing of crushed stone
beddi ng material by nethods that tend to segregate the particle sizes within
the bedding layer will not be permtted. Any danage to the surface of the
prepared base during placing of the bedding nmaterial shall be repaired before
proceeding with the work. Conpaction of bedding nmaterial placed on the
prepared base will not be required, but the bedding |ayer shall be finished to
present a reasonably even surface, free from nounds or w ndrows.

3.4 RIPRAP (GRADED STONE C) PLACEMENT. Riprap (Gaded Stone C) shall
be placed in a nmanner which will produce a reasonably well-graded nmass of rock
with the m ni num practi cabl e percentage of voids, and shall be constructed,
within the specified tolerance, to the lines and grades either shown on the
contract drawi ngs or staked in the field. A tolerance of zero and not nore
than plus 9 inches for the Riprap (Gaded Stone C) fromthe slope |ines and
grades shown on the contract drawings will be allowed in the finished surface
of the Riprap (Gaded Stone C), except that the extrenme of this tol erance
shal |l not be continuous over an area greater than 200 square feet. Riprap
(Graded Stone C) shall be placed to its full course thickness in one operation
and in such manner as to avoid displacing the bedding material. The |arger
stones shall be well distributed and the entire mass of stones in their fina
position shall be graded to conformto the gradation specified in paragraph
2.3. The finished Riprap (G aded Stone C) shall be free from objectionabl e
pockets of small stones and clusters of |larger stones. Placing R prap (G aded
Stone C) in layers will not be permtted. Placing Riprap (G aded Stone C) by
dunping it into chutes, or by simlar nethods |ikely to cause segregation of
the various sizes, will not be permtted. Placing Riprap (Graded Stone C) by
dunping it at the top of the slope and pushing it down the slope will not be
permtted. The desired distribution of the various sizes of stones throughout
the mass shall be obtained by selective |oading of the material at the quarry
or other source, by controlled dunping of successive | oads during placing, or
by ot her methods of placenent which will produce the specified results. The
gate rel easi ng nmechani smshall be arranged so that it nmay be operated only
froma location at or near the front of the truck. Each truckload shall be
representative of the gradation requirenents. Rearranging of individual stones
by mechani cal equi prrent or by hand will be required to the extent necessary to
obtain a reasonably well-graded distribution of stone sizes as specified
above. The Contractor shall maintain the R prap (Gaded Stone C unti
accepted. Any material displaced prior to acceptance, due to the Contractor's
negl i gence, shall be replaced at the Contractor own expense and to the |ines
and grades shown on the contract draw ngs.
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3765D
STANDARD TEST METHOD FOR GRADATION OF RIPRAP

A. Select a representative sample (Note No. 1), weigh and dump on hard
stand.

B. Select specific sizes (see example) on which to run "individual weight
larger than" test. (See Note No. 2). Procedure is similar to the standard
aggregate gradation test for "individual weight retained.”

C. Determine the largest size stone in the sample. (100 percent size)

D. Separate by "size larger than" the selected weights, starting with the
larger sizes. Use reference stones, with identified weights, for visual
comparison in separating the obviously "larger than' stones. Stones that
appear close to the specific weight must be individually weighed to determine
size grouping. Weigh each size group, either individually or cumulatively.

E. Paragraph d above will result in "individual weight retained"
figqures. Calculate individual percent retained (heavier than), cumulative
percent retained, and cumulative percent passing (lighter than). Plot percent
passing, along with the specification curve on Eng Form 4055.

Notes

1. Sample Selection. The most important part of the test and least precise
is the selection of a representative sample. No "standard' can be devised;
larger quarry run stone is best sampled at the shot or muck pile by given
direction to the loader; small graded riprap is best sampled by random
selection from the transporting vehicles. If possible, all parties should
take part in the sample selection, and agree before the sample is run, that

the sample is representative.

2. Selection of Size for Separation. It is quite possible and accurate to
run a gradation using any convenient sizes for the separation, without
reference to the specifications. After the test is plotted on a curve, the
gradation limits may be plotted. Overlapping gradation with this method are
no problem. It is usually more convenient, however, to select points from the
gradation limits, such as the minimum 50 percent size, the minimum 15 percent
size, and one or two others, as separation points.

Example Gradation

Specifications
Stone Weight in Lbs Percent Finer by Weight
400-160 : 100
160-80 | 50
80-30 15
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Stone Size Individual

Lbs Wt. Retained

400 0

160 9,600

80 11,200

30 8,000

30 3,200
32,000 1lbs

NOTE:

Largest stone 251 lbs

Example Worksheet

Cumulative Cumulative
Individual Percent Percent
Percent Retained Retained Passing
0 - 100
30 30 70
35 65 35
25 90 10
10 100 -

Page 2 of 3
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GRADATION TEST DATA SHEET

Sample No.:

Type of
Quarry Stone Tested
Date of Test Testing Rate Tons
Contractor Location

TEST REPRESENTS

Contract No. District Tons
TOTAL
GRADATION
Stone Size Weight Individual - Cumulative Specification
(bs) Retalned % Retained % Ret. % Pass % Finer by wt

Total Weight

Remarks:

l certify that the above stone sample is representative of the total tonnage covered by this test report:

Contractor Representative

Government Representative

LMV FORM 602-R
Oec 87
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August 1999
STONE SOURCES
ST. LQU S DI STRI CT

Sour ce

No. Pr oducer MVRIVF Lat . Long.
1. Tower Rock Stone Co., Grays Point, M. 47.0 37N 89W
2. West Lake Quarry, Neely's Landi ng, M. 71.5 37N 89W
3. Tower Rock Stone Co., Ste Genevieve M. 127.6 38N 90w
4. Plattin Quarry, Ste. Genevieve, M. 139.0 38N 90w
5. M ssi ssippi Linme Quarry, Ste. Cenevieve, My. 155.0 38N 90w
6. Barnhart Linestone Inc., Barnhart, M. 156.0 38N 90w
7. Bussen Quarry, St. Louis County, M. 168. 0 38N aow
8. Bel | ef ont ai ne Quarry, 8.0** 38N 90w

Fort Bel | ef ontai ne, M.

9. Fort Belle Qarry, Ft. Bellefontaine, M. 7.0%* 38N 90w
10. Cal houn Quarry, Batchtown, II1. 241.0 38N 90w
11. Wayne Smith Quarry, Louisiana, M. 281.0 39N 91W
12. Anna Quarry, Anna, [|11. 37N 89w
13. Bussen Quarry, Eureka, M. 38N 90w
14. Cal ender Quarry, Pittsfield, I1I. 39N 90w
15. Central Stone Quarry #1, Huntington, M. 39N 91W
16. Central Stone Quarry #9, Perry, M. 39N 91w
17. Central Stone Quarry #33, Florence, 111I. 39N 91W
18. Col unbi a Quarry Co. #15, Cypress, IIlI. 37N 89E

19. Char leston Stone Co., Charleston, III. 39N 88w
20. Col unbia Quarry #1, Colunbia, I11. 38N aow
21. Col unbi a Quarry #9, Dupo, III. 38N 90w



Sour ce

No. Pr oducer MVRIVF Lat . Long.
22. Falling Spring Quarry Co., 38N 90w
Falling Springs, III.
23. Magruder Quarry, Troy, M. 38N 90w
24. Fred Weber Inc., Wnfield M. 38N 90w
25. Bluff City Mneral, E. Alton, III. 38N 90w
26. Col unbia Quarry Co. #7, Waterloo, I1I. 38N 90w
27. Sem nol e Ag. Lime Co., Dexter, M. 37N 90w
28. S-S-S Inc., New London, M. 39N 91W
29. Sout h East Mb. Stone Co., 37N 89W
Cape G rardeau, M.
30. Base Rock M neri al, 37N 90w
(formally know as Resco, Inc.)
Bonne Terre, M.
31. WIlliamsville Stone Co., Poplar Bluff, M. 36N 90w
32. Nokom s Quarry, Nokomis, II1. 39N 89W
33. Bri ckeys Stone Co., Bloonsdale, M. 136.0 38N 90w
34. Martin Marietta Aggregate, Perryville, M. 37N 89W

* Mssissippi Rver Mle

** Mssouri River Mle
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02611. 4
SECTI ON 02611 - REI NFORCED CONCRETE PI PE FOR CULVERTS
PART 1 - GENERAL

1.1 SCOPE. The work covered by this section consists of furnishing all
plant, |abor, material, and equipnment, and perform ng all operations necessary
for the concrete pipe and appurtenances as specified herein and as shown on
t he draw ngs.

1.2 QUALITY CONTROL.

1.2.1 Ceneral. The Contractor shall establish and maintain quality
control for all operations to assure conpliance with contract requirenents and
mai ntain records of quality control for all construction operations,
including, but not limted to the foll ow ng:

(1) Conpacti on
(2) Installation of reinforced concrete drain pipe
(3) Installation of geotextile.

1.2.2 Reporting. A copy of these records and tests, as well as the
records of corrective action taken, shall be furnished to the Governnent
daily.

1.3 APPLI CABLE PUBLI CATIONS. The follow ng publications of the issues
listed below, but referred to thereafter by basic designation only, forma
part of this specification to the extent indicated by the references thereto:

1.3.1 Anerican Society for Testing and Materials (ASTM.

C 361-95 Rei nf orced Concrete Low Head Pressure Pipe

C 655-95 Rei nforced Concrete D Load Cul vert, Storm Drain
(Rev A) and Sewer Pipe

C 1107-91 Packaged Dry, Hydraulic-Cenment G out (Nonshrink)
(Rev A)

D 1310- 86 Flash Point and Fire Point of Liquids by Tag

(R 1990) Qpen- Cup Appar at us

D 3776-85 Mass per Unit Area (Wight) of Wven Fabric

(R 1990)

1.4 SUBM TTALS. Governnent approval is required for subnmittals with a
"GA" designation; submittals having and "FI O designation are for infornation
only. The followi ng shall be submitted in accordance with SECTI ON 01300 -
SUBM TTAL PROCEDURES

1.4.1 Reinforced Concrete Pipe. GA. Submt manufacturer's certificate
of conpliance for the reinforced concrete pipe.

1.4.2 Nonshrink Gout. GA Submt manufacturer's certificate of
conpliance for the nonshrink grout material; and the nethod and equi pnent
proposed for grout placenent.

02611-1



PART 2 - PRODUCTS

2.1 CULVERT PIPE. The culvert pipe shall be of the size indicated on
the drawi ng and shall be reinforced concrete pipe confornmng to the
requi renents of ASTM C 655.

2.2 NONSHRI NK GROUT. The nonshrink grout shall consist of a
prepackaged material conformng to the requirenents of ASTM C 1107.

2.3 BACKFILL MATERIALS. Materials for pipe foundation fill shall be in
accordance with the requirenents of SECTI ON 02222.

PART 3 - EXECUTI ON

3.1 NONSHRI NK GROQUT PLACEMENT. Nonshrink grout shall be used to fil
t he voi ds between pipe and structures and patching holes in concrete.
Tenporary fornms or collars shall be provided to contain the grout until the
grout has set. Gout that has not been placed, for any reason, within 30
m nutes after mxing shall not be used and shall be renoved fromthe job site.
The Contractor shall subnmit to the Contracting Oficer for approval, the
nmet hod and equi prent proposed for placenent of the grout. The nonshrink grout
shall be m xed, placed, and cured in accordance with the manufacturer's
reconmendat i ons.

3.2 PIPE FOUNDATI ON. The pi pe foundation shall be accurately shaped to
accept the lower 6 inches of the culvert pipe. The excavation shall be
mai ntai ned i n-the-dry and the Contractor shall be prepared to punp any surface
or seepage water.

3.3 BACKFILL PLACEMENT. Pl acenent of pipe foundation backfill within 4
feet horizontally and within a vertical dinension above the pipe as
reconmended by the pi pe manufacturer shall be in accordance with the
requi renents of MHTC specification SECTION 726 RIG D Pl PE CULVERTS, STORM
DRAINS AND SEVERS, Article 726.6. Material shall not be placed in standing
wat er .

3.4 BACKFI LL COWACTI ON. Conpaction of each layer shall be in
accordance with the requirenents of SECTI ON 02222.

3.5 | NSTALLATI ON OF CULVERT PI PE

3.5.1 Ceneral. The culvert pipe is to be placed east of Terrapin Road
and north of Warson. The final locationis to be field verified and | ocated
by the COR  Prior to installing the culvert pipe, excavation and foundation
preparati on shall have been conpleted as prescribed in paragraph 3.2. Under
no circunstances shall the pipe be laid in water, or when conditions or the
weat her are unsuitable for work. The pipe will be carefully inspected by the
Contracting Oficer imediately before it is laid and defective pipe will be
rejected. Proper facilities shall be provided for |owering sections of pipe
into place, and pipe shall be cleaned and | owered into position in such a
manner as to avoi d danmage to the pipe. The pipe shall be laid on a foundation
to the grades and alinenment as shown on the draw ngs. The pipe shall be
supported in such a manner that does not danage the pipe or pipe joints and
such that the pipe is at the grade and alinenment shown on the draw ngs. Each
section of pipe shall rest upon the pipe bed for its full length with recesses
excavated or fornmed to acconmpdate the joints. Any pipe which has its grade
or joint disturbed after laying shall be taken up and relaid. Any section of
pi pe already laid which is found to be defective or damaged shall be taken up
and relaid or replaced as directed by the Contracting O ficer, wthout

02611-2



addi ti onal cost to the Governnent.

3.5.2 Pipe Joints. Joints between sections of reinforced concrete pipe
and between the pipe and the flared end section shall be in accordance with
ASTM C 361. Gaskets shall not have nore than one factory-fabricated splice.
Gaskets shall be as recommended by the particular nmanufacturer in regard to
use of lubricants, cenents, adhesives, and other special installation
requi renents. Surfaces to receive |ubricants, cements, or adhesives shall be
clean and dry. Gaskets shall be affixed to the pipe not nore than 24 hours
prior to the installation of the pipe, and shall be protected at all tines
fromthe sun, blow ng dust, and other del eterious agents. Gaskets shall be
i nspected before installing the pipe; any |oose or inproperly affixed gaskets
shal |l be renoved and replaced. The pipe shall be aligned with the previously
installed pipe, and the joint pulled together. |If, while making the joint,

t he gasket becomes | oose and can be seen through the exterior joint recess
when the joint is pulled up to within one inch of closure, the pipe shall be
renoved and the joint renade.

3.5.3 Culvert Pipe. During installation, the pipe shall be handl ed
with care. After all joining of sections has been acconplished, backfil
shal | be placed as specified.

3.6 TESTING Air test of the conpleted installation will not be
requi red. Visual inspection of the work in progress and shortly after
conpletion will be the acknow edgenent of field approval. The fina
acceptance of the work will be the responsibility of the Contracting O ficer.

02611-3
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03300. 4
SECTI ON 03300
CONCRETE

PART 1 - GENERAL

1.1 SCOPE. The work covered by this section consists of furnishing al
mat eri al and equi pnent, and perform ng all |abor for the manufacture,
transporting, placing, finishing, and curing of concrete and concrete joints
in these specifications. The extent of concrete work is as shown on the
dr awi ngs.

1.2 QUALITY CONTRCL.

1.2.1 GCeneral. The Contractor shall establish and maintain quality
control for all operations to assure conpliance with contract requirenents and
mai ntain records of quality control for all construction operations, including
but not limted to the follow ng:

(a) Forms (line and grade, nortar tightness, bracing, and
enbedded itens).

(b) Placenent (lifts, vibrating).

(c) Finishing.

(d) Curing

(e) Aggregate Gradations.

(f) Reinforcing

(g) Concrete m xture

(h) Slunmp Testing.

(i) Air Content Testing.

(j) Concrete Cylinders.

(k) The laboratory performng the tests shall conformto ASTM E
329 and performtests in accordance with applicable requirenments of ASTM
St andar ds.

1.2.2 Reporting. A copy of these records and tests, as well as the
records of corrective action taken, shall be furnished to the Governnent
daily.

1.3 REFERENCES. All referenced publications shall be the npbst current
version, edition, standard, |atest revision, or reapproval unless otherw se
stated. The publications and standards listed below will be referred to only
by the basic designation, and shall forma part of this specification to the
extent indicated by the references thereto

1.3.1 Anerican Society for Testing and Materials (ASTM

A 615/ A 615 Defornmed and Plain Billet-Steel Bars for Concrete
Rei nf or cenent

C 31 Maki ng and Curing Concrete Test Specinens in the Field
C 33 Concrete Aggregates

C 39 Conmpressive Strength of Cylindrical Concrete Specinmens
C 94 Ready- M xed Concrete

C 143 Slunp of Hydraulic Cenent Concrete

C 150 Portl and Cenent

03300-1



Cc 171 Sheet Materials for Curing Concrete

C 172 Sampling Freshly M xed Concrete
C 231 Air Content of Freshly M xed Concrete
by the Pressure Method
C 260 Air-Entraining Adm xtures for Concrete
C 309 Li qui d Menbrane- Form ng Conpounds for Curing Concrete
C 494 Chem cal Admi xtures for Concrete
C 920 El astonmetric Joint Seal ants
D 1752 Pref ormed Sponge Rubber and Cor k Expansion
Joint Fillers for Concrete Paving and Structural
Construction
E 329 St andard Specification for Agenci es Engaged in

the Testing and/or |Inspection of Materials
Used in Construction

1.3.2 Anerican Concrete Institute (ACl).

ACl 318 Bui | di ng Code Requirenments for Structural Concrete

1.3.3 Anerican Association of State Hi ghway and Transportation Oficials
AASHTO) .

AASHTO M 182 Burl ap Made From Jute or Kenaf

1.4 EVALUATI ON AND ACCEPTANCE. The strength of the concrete will be
consi dered satisfactory so long as the average of all sets of three
consecutive individual strength tests (average of two cylinders) equal or
exceed the required specified strength f'c and no individual strength test
(average of two cylinders) falls below the specified strength f'c by nore than
500 pounds per square inch

1.5 SUBM TTALS. Governnent approval is required for submttals with a
"GA" designation; submittals having an "FI O' designation are for information
only. The follow ng shall be submitted in accordance with SECTI ON 01300
SUBM TTAL PROCEDURES.

1.5.1 Data. Materials; FIO  Submt manufacturer's literature show ng

that the following materials conformto the specified requirenents:

(a) Air-entraining agent

(b) Water reducing adm xture

(c) Curing materials

(d) Reinforcing steel (MIIl Certificates)

(e) Form ng accessories

(f) Joint materia

(g) Non-shrink grout

1.5.2 Statenents. Concrete Mx Proportions; GA. The proportions of
the concrete materials in the m x shall be the responsibility of the
Contractor. Prior to placenent of concrete, the Contractor shall submt
m xture proportions to be used during construction, which will produce
concrete of the qualities required along with the source of concrete. M xture
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proportions shall include dry weights of cenment, saturated surface-dry weights
of fine and coarse aggregates, and quantities, type and nane of adm xtures and
total quantity of water per cubic yard of concrete. Also satisfactory

evi dence shall be given that the materials to be used and the proportions

selected will produce concrete of the quality specified. AlIl materials
included in the m xture proportions shall be of the sanme type and fromthe
sane source as will be used on the project

1.5.3 Certificates. Cenentitious and Aggregate Materials; GA.  Submt
manuf acturer's certificate of conpliance for cenentitious and aggregate
mat eri al s.

PART 2 - PRODUCTS
2.1 MATERIALS

2.1.1 Cenent. Cenent shall be portland cenent, conform ng to ASTM

C 150, Type | or Type 11
2.1.2 Aggregates. Aggregates shall conply with ASTM C 33

2.1.3 Adm xtures. Adnm xtures to be used, when required or approved,
shall conply with the appropriate specification |listed bel ow

2.1.3.1 Air-Entraining Adm xture. ASTM C 260

2.1.3.2 Wiater-Reducing Adm xtures. ASTM C 494, Type A, B or D

2.1.4 Curing Materials.

2.1.4.1 Burlap. AASHTO M 182

2.1.4.2 |npervious Sheets. ASTM C 171, type optional, except that
polyethylene film if used, shall be white opaque

2.1.4.3 Menbrane- Form ng Conpounds. ASTM C 309, Type 1-D, Class A
or Class B. Curing conpound shall be conpatible with subsequent surface
finishes indicated on the draw ngs or specified herein. Curing conpounds
shall not be applied to concrete surfaces to receive seanl ess epoxy flooring
without witten approval of epoxy flooring manufacturer

2.1.5 Water. Water for nmixing shall be fresh, potable, and free from
i njurious amounts of oil, acid, salt, alkali, organic matter or other
del et eri ous substances.

2.1.6 Concrete Quality. Specified conpressive strength f'c shall be
4000 pounds per square inch at 28 days. Concrete shall have a m ni mum cenent
content of 564 pounds per cubic yard and a maxi mum water cenent ratio by
wei ght of 0.45. The concrete shall not contain fly ash. The nmaxi num noni nal
Ssize coarse aggregate shall be 1-inch. The air content shall be 6.0+ 1.5
percent. The slunp shall not vary nmore than + 1-1/2 inch from 3-1/2 inches

2.1.7 Form Material. Mterial with sufficient ability to wthstand
pressure of placed concrete without bow or deflection

2.1.8 Reinforcing Materials.

2.1.8.1 Reinforcing Steel. Reinforcing steel shall be deforned bars
conform ng to ASTM A 615, grade 60 and sizes as indicated on the draw ngs.
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2.1.8.2 Wre Ties. Wre ties shall be 16-gauge or heavier bl ack
anneal ed steel wire.

2.1.9 Prenplded Joint Filler. Prenolded joint filler shall conformto
ASTM D 1752, Type | sponge rubber

2.1.10 Joint Sealant. Field Mlded Sealants and Priner. Field nolded
seal ants and priner shall conformto ASTM C 920, Type M Grade P, Class 25,
use T for horizontal joints, and Type M Grade NS, Class 25, use NT for
vertical joints. Bond breaker material shall be polyethyl ene tape, coated
paper, nmetal foil or simlar type materials. The back-up material shall be
conpressi bl e, nonshrink, nonreactive with seal ant, and nonabsorptive materia
type such as extruded butyl or polychl oroprene foam rubber

2.1.11 Non-shrink Grout. Non-shrink grout conformng to ASTM C1107,
requiring only mxing with water at the worksite, shall be used where shown on
the drawi ngs. The m xing, placing, and curing shall be as recommended by the
manuf act urer.

PART 3 - EXECUTI ON

3.1 PRODUCTI ON OF CONCRETE. Ready-nixed concrete shall conformto
ASTM C 94, except as otherw se specified.

3.2 PREPARATI ON FOR PLACI NG. Formmrk shall be conplete and nortar
tight. Ranps and wal kways, as necessary, shall be constructed to allow safe
and expeditious access for concrete and workmen. Snow, ice, standing or
flowing water, |l oose particles, debris and foreign matter shall have been
renoved. Select granular fill and subgrade under slabs shall be
satisfactorily conpacted. Reinforcenent shall be secured in place; joints,
anchors and ot her enbedded itens shall have been positioned. Al equipnment
needed to place and consolidate the concrete shall be at the placenent site
and in good operating condition. Spare vibrators shall be available. The
entire preparation shall be accepted by the Governnent prior to placing.

3.2.1 Enbedded Itens. Before placing concrete, care shall be taken to
determine that all enbedded itens are firmy and securely fastened in place as
i ndicated on the drawi ngs. Enbedded itens shall be free of oil and other
foreign matter such as | oose coatings of rust, paint, and scale. The
enbeddi ng of wood in concrete will be permtted only when specifically
aut horized or directed.

3.3 PLACI NG

3.3.1 General. Concrete placenent shall not be permitted when weat her
condi tions prevent proper placenent and consolidation. Concrete shall be
wor ked into the corners and angles of the fornms and around all reinforcenment
and enbedded itenms without pernmitting the material to segregate. Concrete
shall be placed within 45 mnutes after water has been added, unless otherw se
approved by the Contracting Officer. It shall be placed on a clean, danp
surface free fromwater, ice, frost, nud, debris or objectionable coatings.
Sur faces agai nst which concrete is to be placed shall have a tenperature of
not | ess than 50 degrees F. Concrete shall be consolidated with the aid of
nechani cal vi brating equi pment suppl emented by hand spadi ng and tanpi ng.
Vi brating equi pment shall be of the internal type and shall at all tines be
adequate to properly consolidate all concrete. A stand-by power unit will be
required on site if vibrators are operated by an external power source. Al
concrete placing equi pnent and nethods shall be subject to approval.
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3.3.1.1 Slabs on Grade. The subgrade shall be brought to an even pl ane
and conpacted thoroughly to obtain a firmsurface with material as specified
in SECTI ON 02222 - EMBANKMENT. Concrete shall be deposited to the required
t hi ckness, and finished as specified herein

3.3.2 Placing Tenperature. Concrete, when deposited in the forns
during cold weather, shall have a tenperature of not |ess than 50 degrees F
nor nore than 70 degrees F. Heating of the m xing water or aggregates will
not be permtted until the tenperature of the concrete has decreased to
55 degrees F. The materials shall be free fromice, snow, and frozen |unps
before entering the mxer. All nmethods and equi pnent shall be subject to
approval. All concrete placed during warm weat her shall be delivered to the
forms at the cool est tenperature, which is practical to produce under current
condi ti ons but not above 90 degrees F

3.3.3 Formmork. Construct so that concrete nenbers and structures are
of correct size, shape, alignnment, elevation and position. Provide openings
in formwrk to accombpdate work of other trades. Accurately place and
securely support itens built into forms. Fornms for exposed surfaces shall be
coated with nonstaining formoil, which shall be applied shortly before
concrete is placed. Fornms for unexposed surfaces may be thoroughly wetted in
lieu of oiling, immediately before the placing of concrete, except that in
freezing weather, oil shall be used. Forns shall not be renpved w t hout
approval. All formrenovals shall be acconplished in such a manner as to
prevent injury to the concrete. Fornms shall not be renmpved before the
expiration of the m ninmum of 24 hours after conpletion of the concrete
pl acement except where otherwi se specifically authorized by the Contracting
O ficer. Wen conditions on the work are such as to justify the requirenent,
formse will be required to remain in place for |onger periods

3.3.4 Furnishing and Placing Steel Reinforcenent.

3.3.4.1 Ceneral. The Contractor shall furnish, cut, bend, and pl ace
all steel reinforcenent including rods and fabric, as indicated on the
drawi ngs. All reinforcenent shall be, when surrounding concrete is placed,
free fromloose flaky rust and scale, and free fromoil, grease, or other
coating, which m ght destroy or reduce its bond with the concrete

3.3.4.2 Cutting and Bending. Steel reinforcenent shall be shop bent.
Al'l bending shall be in accordance with standard approved practice and by
approved machi ne net hods.

3.3.4.3 Concrete Cover. The cover for reinforcenent shall be as
i ndi cated on the draw ngs.

3.3.4.4 gSplicing. Al splices in reinforcenent shall be in accordance
with the requirenments of ACI 318, unless otherwi se shown on the draw ngs.

3.3.4.5 Supports. All reinforcenent including welded wire fabric shal
be secured in place by the use of nmetal or concrete supports, spacers or ties,
as approved

3.4 JOANTS

3.4.1 GCeneral. Al joints in the concrete slabs shall conformto the
| ocations, designs, and details shown on the draw ngs, and as specified
herein. The required materials shall be furnished and placed by the
Contractor. Sufficient fastenings shall be used to ensure that joint
assenblies and materials remain in position during the entire period of
concrete placing, striking off, vibrating and finishing
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3.4.2 Expansion Joints. Provide prenolded joint filler at expansion
joints. The top edge of the joint material shall be protected, while the
concrete is being placed, by a netal channel cap of at |east 10-gage materia
havi ng flanges at least 1-1/2 inches deep. The installing device may be
designed with this cap self-contained. For expansion joints to receive
seal ant, top of joint filler shall be not less than 1/2-inch or nore than 1-
i nch bel ow finished surface for joint sealer

3.4.3 Control Joints. Control joints for the slabs shall be sawn 4 to
12 hours follow ng concrete placenent and shall be of the size and di nensions
i ndi cated on the drawings. Joints shall be true and to the alignnent
i ndi cated on the draw ng.

3.4.4 Construction Joints. So as not to limt the Contractor's placing
of the slabs, locations of construction joints are not indicated. However,
when pl acement of the entire slab is not perfornmed in a single continuous
operation, construction joints shall be provided with details as shown on the
drawi ngs. Locations of construction joints in slabs shall coincide with slab
control joint |locations indicated

3.4.5 Joint Sealant. Where joint sealant is indicated on the draw ngs,
joints shall be prined and installation of sealant shall be in accordance with
t he manufacturer's recomendati ons.

3.5 FI NI SH NG

3.5.1 GCeneral. No finishing nor repairs shall be acconplished when
either the concrete or the anbient tenperature is bel ow 50 degrees F

3.5.2 Finishing Unfornmed Surfaces. All unformed surfaces that are not

to be covered by additional concrete or backfill shall be float finished to
el evati ons shown on the drawi ngs. Surfaces to receive additional concrete or
backfill shall be brought to the el evati ons shown on the drawing and left as a

true and regul ar surface. Exterior surfaces shall be sloped for drai nage

unl ess otherwi se shown on the drawi ngs. Joints shall be carefully nade with a
jointing tool. Unformed surfaces shall be finished to a tolerance of 1/8 inch
for a trowel finish and 1/4 inch for a float finish as determ ned by a 10-f oot
strai ghtedge placed on surfaces shown on the plans to be level, or having a
constant slope. Finishing shall not be perforned while there is excess

noi sture or bl eeding water on the surface

3.5.2.1 Float Finish. Surfaces to be float finished shall be screeded

and darbied or bullfloated to elimnate the ridges and fill in the voids |eft
by the screed. |In addition, the darby or bullfloat shall fill all surface
voids and only slightly enbed the coarse aggregate. When the water sheen
di sappears and the concrete will support a man, floating should be conpleted

Fl oati ng shoul d enbed | arge aggregates just beneath the surface, renove slight
i mperfections, hunps and voids, to produce a plane surface and conpact the
concrete and consolidate nortar at the surface

3.5.2.2 BroomFinish. A light (soft) broomfinish shall be applied to
the surface of the slabs. Such concrete surfaces shall first be finished with
a float finish. Finished surfaces shall be protected from danmage during the
construction period.

3.6 CURI NG AND PROTECTI ON. Begi nning i nmedi ately after placenent, and
continuing for at least 7 days, unless indicated otherwi se, all concrete shal
be cured and protected from premature drying, extrenes in tenperature, rapid
t enperature change, freezing, nmechani cal damage and exposure to rain or
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flowing water. Areas of concrete slabs to receive seam ess epoxy flooring
shall be cured and protected for a mnimum of 21 days. All materials and
equi pment needed for adequate curing and protection shall be avail able and at
the site of the placenment prior to start of concrete placenent. Preservation
of noisture for concrete surfaces not in contact with forns shall be
acconpl i shed by one of the follow ng nethods:

(1) Ponding or continuous sprinkling

(2) Application of absorptive nmats or fabrics kept continuously wet.

(3) Application of sand kept continuously wet.

(4) Application of menbrane form ng curing conpound shall be applied
in accordance with manufacturer's instructions.

3.7 PROTECTION. The Contractor shall protect the concrete from damage
until acceptance of work. No material shall be placed on concrete slabs for a
m ni mum of 14 days, or until the specified strength as required in paragraph
2.1.6 is met. MWhen construction traffic is permtted, maintain concrete as
cl ean as possible by renoving surface stains and spillage of materials as they
occur. Sweep concrete and wash free of stains, discoloration, dirt and ot her
foreign material just prior to final inspection

3.8 TESTS AND | NSPECTI ONS

3.8.1 GCeneral. The individuals who sanple and test concrete as
required in this specification shall have denonstrated a know edge and ability
to performthe necessary test procedures equivalent to the ACI m ni mum
gui delines for certification of Concrete Field Testing Technicians, G ade I.

3.8.2 Inspection Details and Frequency of Testing

3.8.2.1 Preparations for Placing. Foundation or construction joints,
forms, and enmbedded itens shall be inspected in sufficient time prior to each
concrete placenment by the Contractor to certify that it is ready to receive
concrete.

3.8.2.2 Air Content. Air content shall be checked at |east once during
each shift that concrete is placed. Sanples shall be obtained in accordance
with ASTM C172 and tested in accordance with ASTM C231

3.8.2.3 Slunp. Slunp shall be checked at |east once during each shift
that concrete is produced. Sanples shall be obtained in accordance with ASTM
Cl72 and tested in accordance with ASTM C143

3.8.2.4 sStrength. The strength of the concrete shall be checked at
| east once during each shift that concrete is produced. A total of three test
speci nens, one tested at seven days and two tested at twenty-ei ght days, shal
be obtained in accordance with ASTM C172 and test specinens nmade in accordance
with ASTM C31 and tested in accordance with ASTM C39. The Contractor shal
meke additional test specinmens as needed for testing at other tinmes as
required to verify strength for protection indicated in paragraph 3.7.

3.8.2.5 Consolidation and Protection. The contractor shall ensure that
the concrete is properly consolidated, finished, protected, and cured

3.8.3 Action Required

3.8.3.1 Placing. The placing foreman shall not pernit placing to begin
until he has verified that an adequate nunber of acceptable vibrators, which
are in working order and have conpetent operators, are available. Placing
shall not be continued if any pile is inadequately consoli dated
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3.8.3.2 Air Content. Whenever a test result is outside the
specification limts (between 4.5 and 7.5 percent), the concrete shall not be
delivered to the fornms and an adjustnent shall be nmade to the dosage of the
air-entrained mxture

3.8.3.3 Slunp. \Whenever a test result is outside the specification
limts (between 2 and 5 inches), the concrete shall not be delivered to the
formse and an adjustnent shall be made in the batch weights of water and fine
aggregate. The adjustnents are to be made so that the water-cenment rati o does
not exceed that specified in the subnmtted concrete m xture proportion

3.8.3.4 sStrength. The acceptance shall be in accordance w th paragraph
03300-1.4

3.8.4 Reports. The results of all tests and inspections conducted at
the project site shall be reported in witing daily.

-- END OF SECTI ON 03300 --
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